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A RAILWAY LINE FROM NEWCHWANG TO KIRIN, 
CuInA, has been surveyed by Messrs, KINDER and 
Cox. Few obstacles were encountered and a more 
careful survey will probably be made shortly. Mr. 
KINDER has had a long experience with Japanese 
and Chinese railways, and it is probable that he 
would not have undertaken this unpleasant work 
if it were not likely that the recent imperial decree 
permitting a loan for raiitway purposes will be fol- 
lowed by actual construction. 


FouUR DECAPOD ENGINEs for service in the new 
St. Clair tunnel are now building by the Baldwin 
Locomotive Works. They are to have 22 x 28-in. cyl- 
inders, 5 pairs of driving wheels, 49 ins. in diameter, 
and will weigh in working order, including 1,800 
galls. of water in the tank, about 180,000 lbs. They 
will have boilers 74 ins, in diameter, carrying 160 lbs. 
of steam. The fire-box is 11 ft. long by 344 ft. wide. 
There will be about 280 tubes, 24 ins. in diameter 
and 13 ft. 6ins. long. The cab is placed centrally 
over the boiler. The wheel base is 18 ft. 3ins, The 
second and fourth pairs of driving wheels will be 
flanged, the distance between their centers being 
8ft.9ins. The tires are to be secured by Mansell 
retaining rings, and each engine will be fitted with 
two sand boxes and two headlights, a Cooke steam 
bell-ringer, and the Westinghouse automatic brake, 
with equalized driver-brake fixtures acting on all 
of the wheels. The fuel will be anthracite coal or 
coke. The load which the engines are intended 
to haul is about 760 tons, on grades of 105.6 ft. per 
mile. They are to be delivered in January. 


A COMPOUND PASSENGER LOCOMOTIVE is reported 
to have been satisfactorily tested on the East Ten- 
nessee, Virginia & Gecrgia R. R. The run was from 
Knoxville to Bristol, and 50 miles an hour is said to 
have been the speed maintained. 


THE WORST ACCIDENT OF THE WEEK was a head 
collision of two freight trains due to “ an operator’s 
carelessness,” on the Baltimore & Ohio R. R., near 
Pleasant Valley, O., in which eight were killed and 
two badly injured; some 25 cars and both the en- 
gines were smashed in the wreck. Another (tail) 
collision on the B. & O. Southwestern Ry., between 
a fast mail anda construction train, due to the latter 
occupying the track too long, caused one death. On 
the Kanawha & Michigan Ry., at Saltes, W. Va., 
one engine ran off, a second went to help it, leaving 
the switch open, a freight train ran into it, badly 
wrecking all three engines. A surprisingly large 
proportion of the serious accidents occurring of late 
are of the same general class as those above, which 
a block system, of any kind, would be likely to pre- 
vent. In England, where the block system and in- 
terlocking are all but universal, they are very rare. 





A DERAILED TRAIN STRUCK A BRIDGE of the 
through lattice type on the New York Central & 
Hudson River R. R. at Albany, N. Y., Sept. 22, 
breaking two web members of one truss and several 
web members of the other, and bending the bottom 
chord. The violence of the blow was great enough 
to wreck 8 cars, and one whee! fell through into the 
street below. A like accident, destroying 9 cars, 
occurred on the sam2 bridge about 11 months ago. 


In neither case was there any bridge failure or loss 
of life. 

BIDS FOR CONSTRUCTION OF BATTLE SHIPS AND 
CRUISER were opened at the Navy Department Oct. 
1, These include three coast line battle ships and 
one protected triple-screw cruiser, provided for by 
act of Congress, approved June 30, 1890. The bids 
were as follows: 

William E. Cramp & Sons, of Philadelphia, offered 
to build one of the battle ships according to depart- 
ment’s plans for $2,990,000, and two of them for $5,- 
780,000; using his own plans will build one for $3,120,- 
000, and two for $6,040,000. This firm offered to build 
the protected cruiser on department’s plans for $2,- 
725,000. The Union Iron Works, of San Francisco, 
offered to build one of the battle ships accord- 
ing to department’s plans for $3,240,000, and two of 
them for $6,400,000. Their bid for the cruiser was 
$3,025,000. The Bath Iron Works, of Bath, Me., 
offered to build one of the battle ships in accordance 
with department’s plans for $3,149,000, and the Ris- 
don [ron Works, of San Francisco, offered to build 
one of that class of vessels for $3,275,000. There 
were no other bidders. In view of a provision of the 
law that one of the battle ships shall be built on the 
Pacific Coast, it is likely that the Union Iron Works 
will get the contract for one of the battle ships, and 
the Cramps will probably get the contracts for the 
other two battle ships and the protected cruiser. 


THE HEAVIFST ARMOR ON BATTLESHIPS is carried 
by the English vessel Inflexible, which has two 12-in. 
wrought iron plates separated by 12 ins. of teak 
and backed by 6 ins. of teak, and two 1-in. 
iron plates. The thickest solid side armor afloat 
is that of the two Italian line-of-battle ships, 
Duiillo and Dandolo, which consists of 22 ins. of solid 
plate of Schneider steel. It has greater power than 
the armor of the Inflexible. The Admiral Baudin and 
the Formidable, French battleships, have 22 ins. of 
Schneider steel, superior to that of the Italian ves- 
sels. Charles Cammell & Co., of England, are mak- 
ing compound plates of 8 ins. of steel and 16 ins. of 
wrought iron that are stated to have lately been 
most favorably tested in competitions with the 22-in. 
French plates. 


A DYNAMITE PROJECTILE, on the rocket princi- 
ple, is reported to have had a late very successfu 
trial in England. The preliminary trial was ona 
comparatively small scale, but it is claimed that 
jt was sufficiently conclusive to prove that great 
efficiency and range could be secured by placing the 
compressed airin the base of the projectile itself 
instead of using a specially constructed gun. With 
the new device the gun is a simple tube to be used 
for giving elevation; the release of a vent-closer in 
the base cof the projectile allows the compressed air 
in the shell to re-act upon the breech of the gun and 
then upon the air itself, propelling the projectile as 
a war-rocket is propelled. We have no details as 
yet of the trial. 


THE PROPOSED WIMAN’S TUNNEL between Middle- 
town, S. L., and New Utrecht, L. L, was explained 
to the House Committee on Commerce at Washing- 
ton, Sept. 22, by Mr. Erastus WIMAN, the Presi- 
dent of the New Jersey & Staten Island Junction R 
R., the company which proposes to build the tunnel. 
It is reported that the committee will report favor. 
ably upon the project. 

A TUNNEL UNDER THE FIRTH OF ForTH is being 
discussed by the Caledonian Railway Co. as a coun- 
terbalance to the advantages gained by rival cor- 
porations controlling the Forth Bridge. 


THE NICARAGUA CANAL Co. has now a 9-ft. chan- 
nel over the bar at Greytown. Two dredges have 
arrived from Colon, and a large amount of ma- 
chinery and supplies have been received. There is a 
force of about 1,500 men now on the work. The 
general health of the employés continues excellent. 


NICARAGUA CANAL BORINGS appear to indicate 
that the foundations of locks 1, 2 and 3, on the At- 
lantic side, will be a species of tale rather than hard 
rock, a fact which has both a favorable and unfavor- 
able side; as a whole, it should not make any great 
difference. The bulk of the great divide cut is hard 
voleanic rock. The harbor work is proving very 
effective, the limited length of jetty already con- 
structed having a decided effect to preserve and 
deepen the channel. All that we hear of the pros- 
pects of the enterprise is favorable to it. 


INVESTIGATIONS REGARDING THE TORONTO WATER 
WORKS are to be made at once by City Engineer W. 
T. JENNINGS and Mr. JonN KENNEDY, Engineer of 
the Montreal Harbor Works, and one of the Con- 
sulting Engineers for the Toronto water-works. The 
engineers will report upon the cause of the recent 
breakdown of pumping engine No. 2, and upon ad- 
ditional pumping machinery. In our issue of last 
week we referred to the danger of a water famine 
in Toronto, and stated that the total pumping 
capacity of the works is but 22,000,000 Imp. gails., 
nominally, and much less actually. The Toronto 
Globe quotes from The Manual of American Water- 
Works figures regarding the pumping capacity, con- 
sumption and fire pressure in Buftalo, Montreal, 
Cleveland, Chicago and Milwaukee, all lake cities 
and drawing their water from a lake, as does 
Toronto. The figures show that Toronto has a 
smaller comparative pumping capacity than any of 
the cities named. Toronto is almost unique in that 
it has a large fire pressure. The Globe urges that in 
adding new pumping engines this be preserved, on 
account of the great saving in fire department ex- 
penses, 


NATURAL GAS AS A FUEL AT THE DETROIT WATER- 
WORKS PUMPING STATION has been favorably re 
ported upon by the Water Commissioners, and Sec- 
retary L. N. CASE has been instructed to draw upa 
contract between the city and the Michigan Gas 
Co., who propose to supply the works. 


THE DEPARTMENT OF ELECTRICITY at Johns 
Hopkins University has attained a popularity and 
influence among practical electricians which must 
be rather mortifying to those members of the 
faculty who are fond of quoting Professor Syt- 
VESTER’S answer to a question as to the use of the 
studies in that institution: “Thank Heaven, madam, 
they have nouse.” The department was bitterly 
opposed at the start, but it has grown with great 
rapidity under the direction of its head, Dr. Lours 
DuNCAN. It now maintains a very complete test- 
ing laboratory under the care of Dr. G. A. LigniG, 
Jr.; while Mr, W. F. C. Hasson, Assistant Engineer 
U.S. N., gives instruction in mechanical engineer- 
ing, and Mr. W. S. ALDRICH conducts a course of 
mechanical drawing and design. 


ELECTRIC SNOW PLOWS AND SWEEPERS have been 
recently perfected by the Thompson-Houston Co. 
for use on electric railways. The plow truck is 2 
ft. long, 7 ft. wide, and runs on 36-in. wheels. The 
snow is turned aside by two wings extending diag- 
onally across the car, and the rails are cleared by 
two scrapers which can be raised or lowered by 
fevers. Perfect contact between the wheels and 
rails is necessary in this system of propulsion, hence 
the addition of these scrapers. The car is propelled 
by a 20 HP. motor geared to each pair of wheels. 
The car for the snow sweeper is of the same di- 
mensions, but is driven by two 15 HP. motors. The 
brushes for sweeping are of the same cylindrical 
form and arrangement adopted on the usual type 
of street sweeper and are rotated by separate 
motors at a speed of 200 revolutions per minute. 


A LARGE ELECTRICAL PLANT run by water power 
has been nearly completed at Veazie, Me.,4 miles 
above Bangor. The power house is 240 « 52 ft., and 
c7ntains 15 Holmes turbines of 150 HP. each, so ar- 
ranged that they can be run separately or in groups. 
These w.eels supply power to 2 alternating dynamos 
of 1,800 incandescent lamps capacity each, 4 arc and 
3 power machines. The plant will supply the lights 
of Bangor and Brewer, power to the Bangor & 
Brewer Electric Ry., and also the power to the 
water works of Brewer and Veazie. Mr. D. B. 
WHITNEY is the engineer connected with the work, 
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The Pike’s Peak Rack Railway 


The Manitou & Pike’s Peak Ry. Co., was organized 
with a capitalized stock of $500,000, in the fall of 1889 
for the construction of a railway 9 miles long, from 
Manitou to the Old Signal Station on Pike’s Peak. 
Its directory was composed of a number of promi- 
nent men interested in connecting railways and 
resorts in the vicinity. Mr. R. E. Brices, then of 


View of Part of Pike’s Peak Rack Railway. 


the Denver & Rio Grande Ry., was Chief Engineer, 
and Tuos. F. RicHarps, Contracting Engineer. 

Directly after this organization was effected work 
commenced, and since then has been systematically 
and diligently prosecuted, nearly 1,000 men having 
been constantly employed. It would have been com- 
pleted and the entire line now in operation, but for 
unforeseen delays in the manufacture and ship- 
ment of requisite material and equipment. The 
road, as our readers have been informed in previous 
issues, is built on the Abt system, under the super- 
vision of Mr. W. H1LDEBRAND, the American repre- 
sentative of the Swiss inventor, ROMAN ABT, and as 
regards grades surmounted, is perhaps the steepest 
and most important Abt line in the world. The Mt. 
Washington line has considerably steeper grades, 
very nearly 334¢%, but is not of the Abt type. The 
Rigi bas a short piece of 30 per cent. 

The exact length is 46,158 ft., or very nearly 8% 
miles. The altitude of its initial station at Manitou 
is 6,600 ft.; at the summit it is 14,200 ft. above sea 
level; the total ascent being 7,600 ft.; or an average 
of 846 ft. per mile. The maximum grade is 25%, 
over 22% of the line having a grade of from 224% to 
25%. The grades of the entire line are very nearly 
as follows: 10,229 ft. at 2%44 to 25% (1,188 to 1,320 ft. 
per mile); 6,820 ft. at 191g to 224¢%; 7,675 ft. at 151¢ to 
193¢%; 4,295 ft. at 1214 to 151¢°%, and 17,139 ft. at 12!¢%, 
or less, per mile. 

The line is tolerably crooked, even for an adhesion 
road, and has many sharp curves, “Of straight line 
there is 28,378 ft., and of curved, 18,477 ft., about 
39°, of the line being on curves. The total curvature 
is over 1,844’, orabout 211° per mile. The sharpest 
curves are 16’, of which there are many. The road 
bed is an excellent example of the usual type of 
mountain roads. The foundations are firmly se- 
cured, and further protected and sustained by wide 
embankments wherever practicable. The culverts 
(of which there are many) are of stone. There are 4 
iron bridges, 2 of 20 ft. and 2 of 30 ft. span, resting 
on masonry abutments. The rails are laid on red 
spruce and oak ties, 8 ins, face, 7 ins. deep, 9 ft. long, 
laid 20-in. centers. 

At intervals of 200 to 600 or 1,000 ft., depending 
upon the grades, anchorages are made by straps 
fastened to the ties and carried up grade to eye- 
bolts set in solid blocks of masonry. As the whole 
track is tied together, not only by the spiking, but 
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by the extra fastenings of the rack rail, it is thought 
that these anchorages will be amply sufficient to 
guard against the movement of any part down 
grade. 

The track rails are 40 lbs. per yd., 344 ins. high, 
and were made by the Illinois Steel Co. The rack 
rails consist of two rack bars set side by side in 
chairs. They are 4% « % ins. and 4% x 14 ins. accord- 
ing to the grades. Each section is 80 ins. long and 
the chairs are 40 ins. apart on each second tie, the 
rack bars breaking joint according tothe usual Abt 
practice. The teeth are 2 ins. deep and 4.7 ins. 
pitch. The material of the racks is Bessemer steel, 
70,000 Ibs. ultimate strength, 25% elongation in 8 
ins, and 45% reduction of area. The chairs are of 
the same steel as the racks, rolled and die forged, 
and are fastened to the ties by 1l-in. wood screws. 
Rails, racks and chairs were all manufactured to 
order by the Johnson Works, at Johnstown, Pa. 

Three locomotives on the Abt system, each weigh- 
ing 25 tons, have been built for the line by the 
Baldwin Locomotive Works; the first engine ar- 
riving at Manitou on May 24. It bears the name 
of JoHN HULBERT, the originator of the Pike’s 
Peak project and President of the company. In one 
of our illustrations we give a view of one of the 
engines, engraved from a photograph. The cab and 
boiler are much like those of any other steam en- 
gine, but the intricate machinery underneath is 
wholly unlike that of an ordinary locomotive, 
The wheels bearing on the rails are merely bearing 
wheels, not drivers, the plant differing in this 
respect from some other Abt engines which work 
either by adhesion or rack indifferently. The Pike’s 
Peak line being all on rack grades this double pro- 
vison became superfluous, The engine is propelled 
by three sets of gearing directly over the center of 
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and weighs 21,000 lbs. when loaded. 
plied with two tension brakes to be worked by 
hand. The cars are not tilted, but the seats are so 
arranged as to give the passenger a level footing. 
The engine, instead of drawing, pushes the cars, 
as usual. The cars can also be let down hill inde- 
pendently of the engine, if necessary. 
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It is also sup- 


Had not the work been retarded by the inability 


ofthe manufacturers of engines and cars to com- 


plete their contracts on time, the entire line would 
have been ready and open for business July 1, 
as anticipated. The grading to the summit was 
finished some time ago. The roadbed, 15 ft. in em- 
bankment and 22 ft. in excavation, is all good, no 
bad material having been used. From its Manitou 
station, the line runs up apparently vertical cliffs 
through Engleman cafion until a succession of 
small, but beautiful grass-covered parks is reached. 
About 1}¢ miles from Manitou, at “Artist Glen,’ 
magnificent views are obtained of the surrounding 
country, including the Garden of the Gods, and the 
vast plains stretching east. Sharp grades are first 
encountered on the second mile from Manitou 
station. The steepness of this incline is admir- 
ably illustrated in our view of the ‘Grand 
Pass,” engraved from a photograph. All work 
above timber line for 2!¢ miles is largely in em- 
bankment to avoid difficulty from snow. Below 
the timber line, it is largely in excavation, as owing 
to the steepness of the mountain sides it was diffi- 
cult to build embankments. 

In our issue of May 22, 1886, and in many issues 
since, we gave a general description of the Abt sys- 
tem. On Aug. 15 we gave the latest construction 
news, showing the line to be now practically com- 
plete, but not likely to open till next year. Some 
years before this project was started an ordinary 


LOCOMOTIVE FOR MANITOU AND PIKE’S PEAK RY. 


the track. On these are six pinions with steel teeth 
21¢ in. thick, which fit into the two rack-rails run- 
ning along the center of the track. The propelling 
power is applied directly to a drum above the two 
rear pinions. The front pinions are moved by a 
connecting rod running from the second one. 
The brake apparatus is especially powerful, very 
naturally. On either side of the pinions is a corru- 
gated surface which a steam brake presses against 
them with tremendous force. The engine is also 
fitted with hand brakes and the Le Chatelier 
water brake, by which the cylinders act as brakes, 
which is so effectively and largely used on mountain 
grades. The tank will hold 700 gails., and must be 
filled four times in each round trip. One engine 
will push two cars weighing 42,000 lbs. loaded. The 
average <peed will be five miles an hour; on the 25 
per cent. grades it will be three miles per hour, and 
on the eight per cent grades eight miles, 

Six passenger, two observation and two flat cars 
were ordered of the Wason Manufacturing Co., of 
Springfield, Mass. Each passenger car has 25 seats 
with a capacity for carrying 50 persons per trip, 


4% (we believe) adhesion road was projected and 
partially graded, but funds gave out before the 
grading was nearly done. 


Municipal Engineering in Liverpool. 


The city of Liverpool deservedly enjoys the repu- 
tation of being one of the best administered cities of 
the world in respect to the numerous problems of 
municipal engineering which it seems to be so hard 
to have decently administered in thiscountry. This 
lends especial interest to a recent consular report 
by U. S. Consul SHERMAN, which, albeit in many 
details only repeating what has already appeared 
in this column, we abstract as follows, “for reproof 
and instruction in righteousness.” We italicize a 
few specially significant and interesting facts: 

The population is estimated at nearly 600,000; the city 
area is 5,210 acres, which corresponds to 115 inhabitants 
per acre or 73,600 per square mile. It is.said to be the 
most densely populated city inGreat “ritain. Comparing 
with other cities, details of which were given in our issue 
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of May 12, 1890, we have for the population per square 
mile: 


Liverpool.......... ... 73,600 New York, I4th to 40th 
SE sd. < «51 caasinenae ER rere 106,990 
London, most crowded |New York, 40th to 86th 

ne a'c0gshvcien os - RRR ee ye + 66,176 
RRS a ai 74,880 New York, island,'av.. 66,300 
Philadelphia _....... 60,000: Brooklyn, most cr’ded 
en York, oelow Lith iiss 0<wde ects 71,377 


[The death rate during the last year was 20.3 per 1,000; 
the total number of deaths, 12,159, was some 2,000 below the 
average of the last ten years. The death rate in San 
Francisco is 19.17; Chicago, 17.91; New Orleans, 33.91; Bal- 
timore, 28.51; Boston, 19.11; St. Louis, 26.77; New York 
City, 25.13; Brooklyn, 24.45; Philadelphia, 73.07. The above 
are the latest returns as given monthly in The Sani- 
tarian.—ED.| 

STREET PAVEMENTS, 

The method of laying pavements according to the sub- 
joined specifications was begun in 1872, and the city now 
possesses some 1,750,000 sq. yds. of impervious paving on 
254 miles of streets. The financial success is certainly 
great. In 1379, under Mr. CLEMENT DUNSCOMBE, M. Inst. 
C. E., the present able and faithful City Engineer, the 
expenditure for repairing the 226 miles of streets then 
constructed was $136,080. The expenditure under this 
head has been steadily reduced year by year until, in 1889, 
the amount was only $40,824, although the mileage was 28 
greater. 

The following specifications are for the three classes of 
pavements employed, the first class being laid in the main 
streets subjected to heavy tratlic. Permission is never 
given to private companies to cut through the pavement 
for any purpose. The corporation does this work in its 
own way, and the interested parties pay the entire cost. 

PAVING SPKCIFICATIONS. 


First-class streets.—Excavate or fill in the ground, as 
the case may be, to the requisite level, and remove all 
surplus material. Properly form and trim off the suriace 
and thoroughly consolidate same, and then lay a founda- 
tion of not less than 6 ins. of Portland cement concrete 
corporation standard. The pyre oe consist of granite 
or syenite sets, 354 ins. wide by 644 ins. deep, from North 
Wales or other approved quarries, laid in regular, 
straight, and proverly bonded courses, with close joints, 
and to be evenly bedded on a layer of fine giavel half an 
inch in thickness. After Lhe paving is laid the joints chall 
be filled with hard, clean, dry shingle; the sets shall then 
be thoroughly rammed and additional shingle added 
until the joints are perfectly full. The — shall then 
be carefully grouted until completely filled with hot as- 
phalt, composed of coal pitch and cresote oil, and, finally, 
the paves is to be covered with half an inch of sharp 
gravel. 

The crossings shall consist of 3 rows of 16 X 8 in. granite 
crossing stones, and the remaining space shall be paved 
on each side of the crossing stones to the full width of the 
foot-way, in a similar manner to the carriage-way. The 
a shall be of granite of a quality to be ap 
proved by the engineer, dressed perfectly true, and out of 
winding on the face; the sides and joints to be perfectly 
square and accurately dressed throughout their entire 
depth ; the stones to be bedded on cement concrete, the 
joints to be filled with shingle and g outed with hot as- 
a A triangular groove an inch wide by three- 

ourths of an inch deep to be run along the upper surface 
of each stone. No stone to be less than 3 ft. in length. 

The foot-ways shall be paved with Yorkshire or Lanca- 
shire flags of the best sare not less than3ins thick. No 
flag to measure less than 2 ft. in width, or to be of less 
area than 6 sq. ft.; to be solid, free from laminations, the 
upper surface to be true and free from windings or hol- 
lows; the joints to be squared the whole thickness. The 
flags to be laid on a bed of fine gravel, with close, neat 
joints flushed in mortar, and in uniform courses breaking 
bond. The joints to be dressed after laying, where 
necessary. 

‘he channel stones to be of granite or syenite, of a qual- 
ity to be approved by the engineer, and to be not less than 
3 tt. in length. The upper surface, if not self-faced and 
perfectly true, must be accurately worked out of winding, 
the bed even and parallel to the face, the sides and ends 
truly square; the s.ones to be bedded on cement concrete. 
and the joints to be filled with clean shingle and grouted 
with hot asphalt. 

‘The curbstones to be granite or syenite, straight or cir- 
cular as required, 6 ins. thick at top, 7 ins. thick at 5 ins. 
below, and not less than that thickness for the remainder 
of the depth; to be not less than 12 ins. deep nor less than 
3 ft. in leagth; to be carefully dressed on top, Sins. down 
the face, and 3 ins. down the k; the remainde: of each 
stone to be hammer dressed; the heading joints to be 
neatly and accurately squared throughout the entire 


depth. 

Bocond class stree's.—Excavate or fill in the ground, as 
the case may be, to the requisite level, and remove all sur 
plus material; properly form and trim off the surface and 
thoroughly consolidate the same, and then lay a founda- 
tion of (a) not less than 6 ins. of Por cement concrete, 
corporation standard, or (b) not less than 6 ins. of bitu- 
minous concrete, consisting of clean and angular broken 
stone, grouted with hot asphalt composed of coal pitch 
and creosote oil, covered with chippings, and thoroughly 
consolidated by rolling with a roller or sufficient weight. 
The pavement shall consist of — or syenite sets 3 ins. 
wide by 5 ins. deep, or of granite or syenite 4 x 4-in. cubes 
from North Wales or other approved quarries, laid in 

lar, —— and properly bonded courses, with close 
fonts, and to be evenly bedded on a layer of yas 
faninch in thickness. After the paving is laid the 
joints shall be filled with clean, hard, dry shingle; the sets 
shall then be thoroughly rammed and additional shingle 
added until the joints are perfectly full. The joints shall 
then be carefully uted until completely filled with hot 


asphalt com of coal pitch creosote oil, and, 
finally, the paving shall be covered with half an ineh of 
sharp gravel. 

The crossi footways, channels and curbs shall be the 


same as specified for first-class streets. 


Third-ciass streets.—Excavate or fill in the ground, as 
the case may be. to the requisite level, and remove all 
surplus material; properly form and trim off the surface 

thoroughly consolidate the same, and then lay a 
foundation of hand-pitched rock 6ins. in depth, set on 
edge in the manner of a rough pavement. Over this a 


coating of gravel is to be laid of sufficient thickness to 
fill in the interstices and to form a smooth surface to the 
foundation, which may be thoroughly consolidated by 
rolling with a steam-roller before the paving is laid. The 
paving shall consist of 4 x 4-in. ite or syenite cubes 
from North Wales or other oppeoved quarries, laid in 
regular, straight, and Lay os nded courses, with close 
joints, and to be evenly ed on a layer of fine vel 
half an inch in thickness. After 7 yews is laid the 
joints shall be filled with clean, hard, dry shingle; the 
sets shall then be thoroughly rammed and additional 
shingle added until the joints are note? full. The 
joints shall then be carefully grouted, until completely 
filled up, with hot asphalt composed of coal pitch and 
creosote oil, and, finally, the paving shall be covered with 
half an inch of sharp gravel. 


The crossings, footways, channels, and curbs shall be 
the same as specified for first-class street. 


STREET RAILWAYS. 
All the street railway tracks are laid and owned by the 
city, and kept in condition by the corporation. The com- 


pany leasing them pays 10% on the eost as an annual 
rental. 
[TO BE CONTINUED.]} 


Ore-Dressing By Electricity at the Tilly 
Foster Mine.* 

The electro-magnetic separator of Mr. G. CoNKLING, 
of Glens Falls, N. Y., described by Mr. BIRKINBINE in a 
paper at the New York meeting of the Institute, in Feb- 
ruary, 1889, has been in successful operation at the Tilly 
Foster mine for a considerable period, under the disad- 
vantages which seem to be the inevitable attendants of 
pioneer enterprises in new technical fields. The results 
of arun of several months, which the Superintendent, 
Mr. 8. P. TOMKINS, has taken pains to collate, are here 
presented by his courteous permission, and that of Mr. 
E. S. Morrat, the energetic and skilful General Man- 
ager of the Lackawanna Iron and Coal Company, to 
whom our profession is already indebted for examples of 
bold and ingenious prac ice in mine engineering. It is 
believed that these figures will assist those who are 


two Ball stamps, provided with screens of 5-16 in. mesh; el- 
evating it to the Conkling electrical separating belts; and 
delivering the concentrates to the cars and the tailings to 
the settling reservoirs. It all seems simple enough in a 
printed description; but many prac.ical difficulties have 
been met and overcome by Mr. Tomkins, to appreciate 
which one must visit the works and note the changes 
which have been made fro n time to time with increasing 
experience. In the face of these changes and the frequent 
accidents and break-downs incidental to the introduction 
of new machinery, the mill has been kept running almost 
continuously |0 hours out of the 24, and this has contribut- 
ed not a little to the success of the undertaking. 

By reference to the accompanying table it will be noted 
that, during the six months ending July 31, 1890 (the work 
of January being omitted from the calculation), there 
were treated 18,058 tons of lean ore, an aversge of 3,069 
tons permonth. The concentrates produced amounted 
to 6,236 tons, an average Of 1,039 tons per month. There 
were required, therefore, 2.89 tons of crude ore to produce 
on ton of concentrates. The average cost of treatment, 
including preparing the ore and getting it to mill, and dis- 
posing of the tailings (which items make up one-half of 
the charge for labor), was $2.25 per ton of concentrates. 
The actual expenses in the mill have averaged $1.63 per 
ton of coneentrates. These figures will be materially re 
duced when the supply of waste ore from the dump has 
been exhausted, and a higher grade of lean ore is sent 
directly from *he mine to the mill. 

Since the following table was compiled the figures for 
August, 1890, have been received. They show 1,391 tons 
concentrates from 3,508 tons of crude ore, or 1:252. The 
cost per ton of concentrates was $1.89, as compared with 
$2.39 in July. The reduction of cost is due to the increased 
output of the mill in concentrates, a larger amount of 
crude ore having been treated, and also a larger yield ob- 
tained per ton of crude ore. 

The follewing practical conclusions are suggested by 
these results: 


TABLE OF RESULTS FOR SEVEN MONTHS OF 1890. 
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planning similar operations to decide intelligently what 
they may, and, more important still, what they may not, 
expect to accomplish 

The local difficulties in the way of this experiment at 
the Tilly Foster mine were many and great. Only about 
two thirds of the waste-dump, resulting from the assort- 
ing of previous years, is ore; and this varies in contents 
of iron from 20 to 28%. The remainder is rock, some (from 
horses in the vein) showing particles of adhering mineral, 
some (from the foot and hanging walls) entirely barren. 
The expense of overhauling the dump and removing this 
rock is by no means the least of the numerous items wnich 
must be charged against the concentration Associated 
with the lean ore are hornbiende and other minerals, car- 
rying iron in the non-magnetic state, which must neces- 
sarily be washed away with the tailings. The waste-dump 
was originally located without reference to future treat- 
ment, and now can only be handled by means of a locomo- 
tive, operating over heavy grades. 

The mineral is so widely and finely disseminated through 
the cre that it has been necessary to resort to fine-crush- 
ing. This (water being used in the separation) increases 
the proportion of slimes, which carry off mechanically 
small particles of mineral. Finally, the lean character of 
the ore calls for the handling and conveying from the mill 
of a large bulk of tailings. The process includes crushing 
the ore by a Blake rock-breaker on the dump; removing 
it in train-loads to the bins in the mill; passing it under 


*A paper by F. H. McDoweL., New York City, pre- 
sented at the New York Meeting of the American Insti- 
tute of Mining Engineers. 
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1. Unless the location and other conditions are excep- 
tionally favorable, it will not pay to erect works to treat 
the material of waste-dumps carrying less than 25% of 
iron. 

2. Where the lean ore is mined in connection with ship- 
ping ore, there must be a corresponding increase in the 
percentage of iron to offset the mining and royalty 
charges. 

3. Where no shipping-ore is produced, there must bea 
still further increase in the percentage of iron, to warrant 
the erection of hoisting, pumping and dressing works. 

Mine owners will readily understand that no rigid 
rules can be laid down where the ore-characteristics and 
local conditions are constantly varying. Before establish- 
ing large works, the most thorough and comprehensive 
tests should be made. . 


The St. Clair Tunnel. 


I. 

The most renowned achievements in all depart- 
ments of human activity owe their importance and 
fame to the magnitude of the obstacles surmountea. 
There is now approaching completion near the out- 
let of Lake Huron, a railway tunnel beneath a 
river, which, by reason of the difficulties success- 
fully overcome, and the importance of the completed 
work, is entitled to high rank among the great en- 
gineering works of the continent. Because.of its 
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importance and the fact that the method of work 
ing is in many respects an entire novelty, we have 
secured, through the courtesy of the Chief Engineer, 
Mr. JosEPH Hopson, complete details of the work 
and the methods and machinery employed. These 
we shall present in series of articles, for the pre- 
paration of which anexamination of the work has 
been made; and Mr. Hopson has kindly consented 
to aid in making the description correct and com- 
plete. 

The natural overland highway to the Atlantic sea- 
board for the products of the West, which are gath- 
ered at the markets of Chicago, is along the level 
plain which borders Lake Erie, and thence either 
east by the route taken by the New York Central, 
or northeast down the valley of the St. Lawrence. 

But unless a long detour be made to the south of 
Lake Erie, the traffic which takes this easiest route 
must cross the St. Clair or Detroit rivers, which, 
with Lake St. Clair, form the connection between 
Lakes Huron and Erie. These rivers are wide and 
deep with a rapid current. The traffic which passes 
up and down them exceeds that which enters and 
leaves the port of New York, If crossed by a bridge, 
therefore, it must have but a single span, and must 
rival in size and expense the greatest bridges of 
the world. Moreover, the nature of the banks is such 
as tomake the building of foundation work difficult 
and uncertain; and the stretch of level plain which 
borders the river on either side would make the ap- 
proaches to a high-level bridge seriously expen- 
sive. 

Nor has the outlook for tunneling beneath the bed 
of the river been a favorable one. The bed of the 
river is of sand and gravel, underlaid by a soft clay. 
‘This rests on rock at a depth too great to make a 
tunnel through the latter feasible, even if it were of 
such a nature as to promise success to an attempt 
to tunnel through it. 


THE DETROIT RIVER TUNNEL. 

On the other hand the delay and expense of ferry- 
ing all traffic across these rivers has grown yearly 
more serious, As long ago as 1867 Mr. Jas. F. Joy, 
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river above. The drainage tunnel was driven 1,220 
ft. from the shore shaft on the Detroit (American) 
side, and about 450 ft. on the Windsor (Canadian) 
side. The tunnel and shafts were allowed to fill up 





Map Showing Location of St. Clair Tunnel. 


with the water, the directors concluding that it 
would be throwing good money after bad to spend 
more upon the work. 


i 


THE GRAND TRUNK RAILWAY SYSTEM. 


By reference to our map of the railway systems 
east of Chicago, published Nov. 10, 1888, it will be 
seen that the tunnel under the Detroit River would 
have been chiefly beneficial to the Michigan Central 
Ry. The Grand Trunk Ry. system, however, sends 
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which became part of the Grand Trunk system in 
1879, were as follows in 1889 and 1884: 


Per Mile. 1884. 1889, 
Groes CAPMINGS........ «+ ceccccsccese $9,368 $10,082 
Passenger mileage...........-...-+++ 184,352 154.283 
FU NO a ceac sexe cuderentnsnavsne 1,135,477 1,169,306 


It will be seen that the traffic is very heavy, 
especially as regards freight carried, but it has re- 
mained nearly stationary for five years past. 

In 1888 the total number of cars ferried across the 
St. Clair river by the Grand Trunk Ry. was: freight 
cars, all kinds, 296,908; passenger cars, 27,667; bag- 
gage and mail cars, 7,920. Estimating the number 
of working days in the year as 331 (allowing one 
third the work to be done on Sunday that is done on 
week days), this would give an average of 1,004 cars 
transferred per day. 

While the river is narrow at the point where the 
transfer floats ply, the current is swift—from 4 to 7 
miles per hour; ice causes great annoyance in 
winter, and the many vessels passing up and down 
the river cause yearly greater delays and dangers in 
ferrying. In transferring through passenger trains 


the total delay amounts frequently to half an hour 
or more. 


SURVEYING FOR THE TUNNEL. 


The importance to the Grand Trunk Co. of secur- 
ing some better means of crossing the St. Clair than 
a ferry transfer was much increased when in 1879 
the company secured control of the Chicago & Grand 
Trunk Ry. and became an active competitor of the 
trunk line railways for traffic from Chicago to the 
Atlantic seaboard. Notwithstanding the disastrous 
failure of the Detroit River 'Cunnel and the proba- 
bility that similar difficult material lay beneath the 
St. Clair river, Sir HENRY TYLER and Sir Josreru 
Hickson, President and General Manager of the 
Grand Trunk Ry., were loth to believe that a tunnel 
beneath the St. Clair was impracticable, especially 
as its necessity became more apparent. 

In 1882 WALTER SHANLY, of Montreal, was asked 
to report upon the feasibility of the enterprise. He 
made a reconnoisance but no surveys or borings and 
reported that if a tunnel were driven the most 
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PROFILE OF PART OF ST. CLAIR TUNNEL UNDER RIVER SHOWING SECTION OF RIVER BED AS DETERMINED BY BORINGS. 


then president of of the Michigan Central R. R., 
engaged the late E.S. CHresprovenr to investigate 
the feasibility of a tunnel under the Detroit River 
and in 1872 work was commenced. It was proposed 
to make a tunnel 8,000 ft. long, of which 3,000 ft. 
would be under the river. The tunnel was to be 
181¢ ft. in diameter inside, lined with brick masonry 
24 ins. thick, and was t@be drained by a smaller 
drainage tunnel below it #§md parallel to it off ft. 
diameter. It was deemed t@pt to excavate the small 
drainage tunnel first, and Work was carried on until 
1873, when it was abandoned on account of the 
difficulties encountered. These were chiefly the 
sudden irruptions of sand and water under a pres- 
sure higher than that dune to the head from the 


the great bulk of its traffic across the St. Clair River, 
near the outlet of Lake Huron, 60 miles north of 
Detroit. At Port Huron, on the west bank of the 
St. Clair, terminate four lines of railway. The most 
important of these is the Chicago & Grand Trunk, 
which furnishes the outlet to Chicago for the 
whole Grand Trunk system, over 4,100 miles in 
extent. On the east terminate the two main lines 
of the Grand Trunk’s Canadian system. One run- 
ning direct to Toronto and Montreal, the other (the 
old Great Western Ry.) running to the Niagara river, 
and connecting there with the trunk lines to New 
York. 

The gross earnings, passenger mileage, and ton 
mileage per mile of the Chicago & Grand Trunk Ry.., 


favorable site would be at Port Huron, three miles 
south of the present ferry crossing of the Grand 
Trunk. 

In 1884 the St. Clair Tunnel Co. was incorporated 
in Canada by officers of the Grand Trunk Ry.: 
President Sir HENRY TYLER being at the head, and 
Mr. JosEPH Hosson, Chief Engineer of the Great 
Western ‘division of the Grand Trunk Ry., was 
appointed Chief Engineer. Mr. Hopson at once 
made careful surveys to determine the best location 
for the tunnel, and found that the location recom- 
mended by Mr. SHANLY two years beforo was the 
best available. It was therefore adopted, 

By reference to the accompanying “aap it will be 
seen that an incidental advantage of this site is that 
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it shortens by 6 miles the principal through line of 
the Grand Trunk Ry. The Chicago & Seed 
Trunk on the west and the Great Western division 
on the east both run to a point near the bank of 
the river and then make a detour of 3 miles to the 
north to reach the ferry transfer. 

In 1885 borings were made to determine the ma- 
terial to be penetrated. To avoid disturbing the 
yround through which the tunnel was to be driven, 
these borings were made on a line 50 ft. south of the 
center line of the tunnel. In making the borings for 
the river portion of the tunnel a scow was towed 
out in the river and solidly anchored by lines in 
every direction. A 6-in. wrought iron pipe was then 
driven down into the river bottom by a pile driver, 
often clear through the sand and gravel to the clay. 
he pipe was in 12-ft. sections coupled with screw 
joints, The borings were made inside this pipe as 
on land. 

The accompanying profile shows the depths of the 
bed rock as determined by the borings made in 1885, 
and also shows by a broken line the top of the clay 
stratum as determined by these borings, which it 
will be noticed were made at considerable intervals, 
only 11 being made in the whole width of the river 

The knowledge gained by these borings was not 
encouraging. It appeared that the material to 
be penetrated was very similar to that which had 
caused the abandoment of the work at Detroit after 
the most persistent attempts to overcome the diffi- 
culties.!' The river bed was composed of fine sand 
and gravel. The clay substratum was not a solid 
impervious hardpan (as many have been led to sup- 
pose since the tunnel’s completion from the rapidity 
with which it has been driven), but a soft yet tena 
cious material, permeated with water and promis- 
ing to be most unstable in working. 

A PRELIMINARY TUNNEL, 

After these borings were completed, Sir HENRY 
TYLER came on from England, and a cousultation 
was held as tothe best method of procedure in view 
of the difficulties found. Chief Engineer Hopson 
advised that, before the full size tunnel was at- 
tempted, a small drift be carried part way through, 
with its top about ona line with the top of the pro- 
posed tunnel. Thus an accurate idea of the material 
and the best mode of working it would be obtained. 
If this could be carried through successfully, the pro- 
posed tunnel could doubtless be put through. If insur- 
mountable difficulties were encountered, the money 
lost would be less than if the full size tunnel were 
attempted. Moreover, this plan of operation had 
already been tried at Detroit, and had advanced very 
far to ward success. 

It was decided that Mr. Hosson’s plan should be 
adopted, and work was immediately begun under 
his direction. A small shaft was rapidly sunk on 
each bank of the river to a depth of about 75 ft., or 
60 ft. below the level of the water surface and from 
its bottom a drift was started beneath the river. 
On the American side the drift was advanced less 
than 20 ft., andthe clay proved so bad that no fur- 
ther progress could be made. On the Canadian side 
the workmen succeeded in pushing the drift out 186 
ft. beneath the river. Gas, water and quicksand 
were encountered, and the work was prosecuted 
with the greatest difficulty and danger. An explo- 
sion of gas at one timé came near causing fatal 
results. The drift was excavated in the ordinary 
way, without the aid of shields or compressed air. 

Several months were occupied in this work, and 
when it was finally concluded to give up trying to 
push the drifts farther wooden bulkheads were 
built in the ends of the drifts, and these and the 
shafts were allowed to fill with water. 

Nothing further was done until the spring of 1888, 
when the managers of the company decided to be- 
gin building the full-size tunnel. 

The plans of the work had been submitted to the 
Dominion Government, and it had been arrauged 
that the enterprise should be aided by a government 
subsidy of $375,000, or 15% on the total estimated 
cost, $2,500,000. The Grand Trunk Ry. Co. agreed 

to guarantee the interest on the bonds of the St. 
Clair Tunnel Co., and thus arrangements were 
made for ample capital to carry on the work. 
LOCATING THE TUNNEL IN THE CLAY. 

, Up to this.time no borings had been taken on the 
line of the tunnel, the borings made in 1885 on the 
line 50 ft. south being relied on to indicate the ma- 
terial to be penetrated. On May 7, 1888, the boring 
scow began work directly on the center line of the 





tunnel and borings were made at intervals of 20 ft. 
all the way across the river. These borings extended 
only to the top of the clay, however, as it was de- 
sired to avoid disturbing the strata through which 
the tunnel was to be pierced. The 6-in. pipe was 
sunk to the clay by attaching a water jet to the 
base, asin pile driving, for a considerable percent 
age of the borings. Elsewhere a pile-driver was used. 

The profile as determined by these borings is 
shown in the accompanying drawing. It will be 
noticed that at one point near the Canadian shore 
the top of the clay as determined by the borings of 
1885 is much lower than that indicated by the bor 
ings of 1888. It is now believed that this was due 
to the boring tube in 1885 striking a small boulder at 
this point which was driven down before it for about 
10 ft., thus giving an incorrect indication of the depth 
of the clay. The incident illustrates well the ex- 
ceedingly soft nature of the material penetrated by 
the tunnel. 

The scow made 110 borings, which occupied 70 
days, the work being completed July 16, 1888, The 
difticulty of the work was much enhanced, however, 
by the number of vessels passing up and down the 
river and the general enmity of the boatmen to the 
enterprise, which could hardly have been greater if 
a bridge instead of a tunnel had been in contempla- 
tion. Several times the boring scow was struck 
and driven from her moorings by passing boats, and 
this, of course, caused great delay to the work. The 
total cost of the 121 borings taken in 18385 and in 
1888, was about $5,000. 

From the data furnished by these borings it was 
necessary to decide upon the proper depth for the 
tunnel. The clay stratum was shown to be only 38 
ft. thick at the thinnest part, near the center of the 
river. Through this an excayation was to be made 
21 ft. in diameter. Under ordinary circumstances 
the tunnel would have been located much closer to 
the rock than to the top of the clay. Here, however, 
the dangers which lay in the rock strata were be 
lieved to be little if any less than the dangers from 
the river above. 

The rock is a loose porous shale, of the same for- 
mation as that which furnishes gas at many points 
in the vicinity. Gas was encountered in quantities 
at the Detroit tunnel, and, as already stated, had 
already been found here and had caused one explo- 
sion in the experimental drift. The line between 
the clay and rock, moreover, was hardly the well 
defined one shownon the drawing. The lower lay- 
ers of the clay contained a considerable amount of 
rock, and as the borings to rock were comparatively 
few in number and were made on a line 50 ft. south 
of the actual line of the tunnel it was not at all cer- 
tain that the tunnel might not strike a projecting 
ledge of this rock if it were located too low. 

On the whole, therefore, it was determined to 
steer as nearly ‘as possible midway between the 
Scyila and Charybydis thus presented, and a loca- 
tion was chosen which left a layer of clay above and 
below the tunnel about 12 ft. thick on the average, 
although at one point the top of the tunnel is but 8 
ft. below the top of the clay and the bottom of the 
tunnel approaches within 10 ft. of the rock. 

To provide for drainage the portion of the tunnel 
beneath the river was given a gradient of 4, 
toward the Canadian side, where a pump shaft was 
located. The approaches both in open cut and in 
the tunnel were given a grade of 2%. The depres- 
sion of the lowest point of the tunnel below the 
level of the railway beyond the approaches is 100 ft. 

SINKING ENTRANCE SHAFTS, 

The plan now proposed for carrying on the work 
was to sink a shaft on each bank of the river on the 
center line of the tunnel. From the bottom of each 
shaft the tunnel would then be driven beneath the 
river. Thus the most difficult part of the work 
would be accomplished first; and if that could not 
be carried out, no expenditures need be made on the 
land portions of the tunnel. 

The shaft on the American side was sunk 58 ft, 
ani the one on the Canadian side 90 fi., by means of 
rapid work and liberal use of pumps. Here the 
macerial became so soft that it rose in the middle of 
the shaft faster than it could be excavated, and 
although the Canadian shaft was down within a few 
feet of the tunnel level, the work in the shafts was 
abandoned and they were filled up. 

A SUCCESSFUL PLAN AT LAST, 

The difficulties encountered in these shafts and in 

the drift proved conclusively that no ordinary 


method of tunneling would be successful, and 
another consultation was hadas to the best method 
of proceeding with the work. President Sir HENRY 
TYLER came over from England, and plans were 
carefully discussed and settled for carrying the 
work through. It was decided to excavate an open 
cutting at each end at the point where it was in 
tended to place the tunnel portal, and to begin the 
excavation of the tunnel here. It was also decided 
to carry on the excavation by the use of a shield and 
to line the tunnel with cast iron. 

By this time, as might be expected, the work had 
acquired a very bad name among contractors. The 
memory of the losses on the Detroit river tunnel, as 
well as the total failure which had thus far attended 
the attempts at preliminary work at the St. Clair, 
was ample to persuade men that there was too 
much to be risked for the chances of gain in taking 
a contract to drive a tunnel beneath the St. Clair. 
It was evident that even if a contractor could be se 
cured who would undertake the work, he would 
have to be paid a very large sum above the actual 
cost toreimburse him for his risk. The company 
concluded, therefore, to carry on the work without 
letting contracts. 

Work was begun on excavating the pit at each 
tunnel portal in January, 1°89. On the Canadian side 
the bottom of the tunnel is 60 ft. below the natural 
surface of the ground at the portal, and on the 
American side 52 ft. Tunneling began on the Ameri 
can side July 11, 1889. On the Canadian side the 
treacherous clay on the west slope of the open cut 
ting slid down after the excavation was nearly com 
pleted and this so delayed the progress of the work 
that tunneling did not begin until Sept. 24. 


The Electric Magnetic Reciprocating Engine.* 


BY CHARLES J. VAN DEPOELE, 


One of the recent developments in the electric line is the 
perfection of a new electric magnetic reciprocating tn- 
gine. 

For years past, and, indeed, ever since electricity was 
first used to magnetize an iron bar by means of a coil of 
wire, the idea of producing a reciprocating motion by the 
electric current has been entertained, and many unsuc 
cessful attempts have been made to construct and operate 
such machines, 

It is a well-known fact that when a current is made to 
flow through a coil of copper wire, or what may be termed 
a solenoid, a bar of iron placed near the ends of such a 
coil will be rucked into the solenoid, and the moment the 
current is broken the plunger or iron bar will be cropped 
by its own weight, or may be expelled by means of springs 
if the machine is in any other position than vertical. This 
principle, however beautiful, could never be successfully 
applied in the construction of heavy machinery on ac- 
count of the make and break of the circuit, which has to 
take place in order to produce the pulsations of the cur 
rent which causes the pulling and letting go of the 
plunger. 

Not until the invention and construction by the writer 
of an electric generator which would give currents rising 
and falling at a definite speed could the current be sent 
to the coils of a reciprocating engine, there alternately 
aitracting and repellingits plunger. In this apparatus. 
however, as will be seen later on, the rising and falling of 
the current is produced in such a way that it is absolutely 
certain that no spark is produced either in the machine 
or in the generator producing the current. The current 
is caused to rise and fali in closed circuits, and actuates 
the plunger of the reciprocating engine with a speed cor 
responding absolutely to the speed of the defined rise and 
fall of currents produced by the generator. Thus, the 
generato; can be caused to produce, say, 400 pulsations of 
current a minute, or it can be made to produce either a 

higher or lower number than this, so that the engine's 
speed can be regulated according to the size of its piston 
and the work it has to do. 

The engine itself is a simple piece of machinery, consist 
ing of two or more coils of copper wire, or solenoids, in. 
cased inan ironenvelope protecting them from outside 
jnjury. Within these coils is placed a brass tube, and 
within this an iron plunger, capable of moving to and fro 
under the action of tne currents in the coils. To the end 
of this iron plunger is attached a piston rod, similar to 
that of an ordinary engine, and to this is attached the 
hammer, drill or whatever tool is to be operated by the 
engine. ° 

A very simple means of connecting the reciprocating 


* Extracted from a paper by H. C. Spaulding, presented 
at the New York meeting of the American Institute of 
Mining Engineers. 
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engine to the current is applied to the machine, so that 
it can be stopped and started instantly. The cables lead 
ing from the generatiag station to where the current is to 
be used are perfectly insulated in the usual manner, and 
switch boxes are disposed along the main cables. From 
these, flexible cables are led to the reciprocating machine, 
so that it can be moved, if necessary, from one place to 
another, without any trouble whatever. The cable is in- 
cased in a rubber tube to protect it from injury and to 
prevent loss of current by contact with the ground 

It will readily be seen that one of the first applications 
of these machines will be to rock drills, such as are now 
in use in nearly all mining and rock work, for quarrying, 
prospecting, ete. The simplicity of the machine lends 
itself most readily to this application, as it will be seen 
that there are no movable parts on the whole machine: 
except the plunger and piston rod carrying the tool. 

There are no valve3, as in steam engines, no switches, 
no make and break of the circuit, and no exposed current- 
carrying parts, so that the whole can be handled with 
safety and without any skill above that of common la- 
borers. By turning on the switch the machine is started; 
by turning off the current, it is stopped. There is abso 
lutely nothing to be done to the machine, except occa- 
sionally to pour in a few drops of oil, to lubricate the pis 
ton and its rod. 

For ordipary mining work the drill is mounted on a 
tripod similar to that now in use with the steam and air 
drills which are well known to-day, or it can be attached 
to horizontal bars or to vertical columns; in fact, it lends 
itself to absolutely the same work as has been done here- 
tofore by the airand steam drills. It will work in any 
position, from horizontal to vertical. The weight of these 
drills will be approximately the same as that of the steam 
or air drills of the same capacity, and everything is so ar- 
ranged that the men accustomed to work the latter 
machines will find no difficulty in operating the new elec 
tric drills. 

The apparatus for generating currents to operate these 
drills or electro-magnetic engines can be placed at any 
distance from where the drills are at work, and any num- 
ber of drills can be worked from the same source, each 
drill working independently of the other, and whether 
ope or more are in operation, the generator will regulate 
and furnish a current exactly proportional to the demand. 

W here a long distance exists between the generator and 
the place where the current is to be distributed, a system 
of, conversion is used; that is, the current is changed 
from a high to a low potential, so that the primary cur 
rent, transmitting the power from the prime motor, can 
be of a high tension. Since this current could be guarded 
against possible contact, there would be no danger in 
using high voltage. At the point of application, the high 
potential is converted to a low potential of such pressure 
only as may be found desirable and practicable. Where 
the distance is, say, only one or two miles, it will not be 
necessary to use any system of conversion whatever, as a 
current of suitable potential can be run directly from the 
generator to the mines. 

The main advantage, however, is the superior economy 
over the motors now in use where steam or air is to be 
conveyed to a distance of only a few hundred feet. There 
is an enormous loss in this transmission, and methods of 
steam or air transmission are certainly very limited in 
scope. There is, also, the trouble of leakage, making a 
system of piping much more costly in maintenance; but 
this is done away with when electricity isemployed. All 
parts are so simple that they will require little or no 
repair for very long terms; and such repairs as will have 
to be made will always be much less expensive than in 
the case of steam or air driven machines. 


A New Fire Hydrant. 


We show in the accompanying illustrations an 
admirable new hydrant lately introduced by the 
Eddy Valve Co., of Waterford, N. Y. It em- 
bodies a number of important new features which 
would appear to make it one of the most com- 
plete hydrants now before the public. The main 
features of the device may be described as follows: 

The lower end of the valve stem, 8, which is of 
brass, works in a post in the bottom of the hydrant, 
which is brass bushed, hence the valve is drawn in- 
stead of pushed down to its seat, and for this reason 
it cannot be moved, nor can any water escape should 
the stand pipe become broken. 

The brass valve seat N’ is made only slightly tap- 
ering, but at such an angie as to impede foreign 
substances from lodging upon it. The rubber-faced 

valve Vis made on the same taperand adjusts itself 
toit. The rubber is so attached to the valve that it 
can easily be removed and another substituted. In 
fact, one of the neatest things about the hydrant is 
the accessibility of all parts of it for renewals or re- 
pairs. Every moving part can be examined and re- 
placed with ease. 

The valve is made with a straight cylinder piece 
E, which is the first to enter the valve opening as 


the valve is being closed. Thus it gradually closes 
off the area of the valve opening, so that but little 
water is passing through it when the face of the 
valve is still quite a distance from the valve seat. 
In this way the tendency to any ‘‘water ram” action 
is greatly reduced and practicaily eliminated. 

When the rubber face of the valve is brought toa 
bearing on the valve seat it does not revolve, being 
loose on the stem, but the motion of the stem con 
tinues, revolving in the center of the valve. The col- 
lar, turning and seating ona brass bush in the valve, 
prevents twisting or tearing of the rubber. 

By removiug the check nut N,the valve can be 
taken off the stem, and as all parts of the hydrant 
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are interchangeable, any piece can be replaced with- 
out trouble and with slight expense. 

The rising and lowering of the stem in working 
the valve serves as an indicator to show the position 
of the valve, and the collar near the top of the stem 
A, on coming in contact with the top of the cover, 
limits its rise and prevents the screw from turning 
out of the bottom post. 

If at any time it is desirable to flush the mains, all 
internal parts of the hydrant can be removed 
through the stand pipe, and all obstructions that 
can pass through the valve opening will be forced 
up and out of it. 

The drip P, located at the side of the valve seat, 
drains the stand pipe perfectly through apertures 
in the side of the brass drip cup. In this cup a solid 
rubber plug or plunger is inserted which opens and 
closes the drip. This plug or plunger is attached to 
the end of the drip rod S’,and when the hydrant valve 
is nearly to its seat (within a revolution), the upper 
surface A of the groove B inthe main stem strikes 
the end of the drip operating lever L and raises the 


crip plug sufficiently to allow the water in th. ., 
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pipe to escape. When the valve is raised ¢}), 
edge B of the groove on the valve stem strik,< 
drip lever and forces the drip plug down j, 
cup, thereby both closing and opening th, 
tures by positive motion, and also positive, 
ing either open or closed between times, 
Thisdrip is adjustable as to the throw 
pressure which forces the plug into the dri; 
As less than one revolution of the stem operat 
drip, practically no water is wasted beyond th, 
amount necessary to fill the hydrant barre} o),;, 
Furthermore, the drip plug and rod cay 
moved while the pressure is on the valve, and ea) 
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be adjusted from the top without being taken from 
the stand pipe. In case the hydrant is set in wel 
soil, and it is desirable to have the drip permanent!) 
closed or sealed, the dog at the top of the drip rod 
can be removed and a simple device attached to hold 
the rod down in position. 

It will be seen that there is practically no wear on 
the working parts of this hydrant, and that the cost 
of repairs should be almost nominal. From actual 
tests with pressure gauges it is stated that there is 
less than 2 per cent. loss in friction from water pass- 
ing through and out of stand pipe; a remarkably 
good record. Why it should be good will be at onc« 
seen from the drawings. The water is almost un- 
impeded in its passage when the valve is open. 

These hydrants are made for pipe connections rang- 
ing from 3 ins. to 10 ins., ‘with stand pipes ranging 
from 414 to 9% ins. interior diameter, and 3 to 8 ins. 
valve seat ring, with from one to six 214 in. nozzles, 
and with steamer nozzles and frost cases as ordered. 
The standard length of hydrant from pavement to 
bottom of connecting pipe is 5 ft. 
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The Steel Armor Tests at Annapolis. 





Supplementing the account in our last issue of 
these notable tests, we give herewith a cut showing 
the manner of mounting the plates and backing, and 
also engravings from photographs showing the 
actual status of each plate after the four 6-in. shots 
had been fired at each and after a fifth shot from 
an 8-in. gun had been fired at them. For the photo- 
graphs and also for the following fuller and more 


i 
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33¢-in. bolts. The bolts screwed into back of plates 
about 4 ins, 

The board conducting the tests was composed of 
Rear-Admiral L. A. KIMBERLY, President; Capt. E. 
O. MatHEws; Commander W. R. BRIDGMAN; Lieut.- 
Commander W. MaynarpD; LieutenantsJ. F. MEIGs, 
B. H. BucK1nGHaM, A. McCRACKIN, F. F. FLETCHER; 
Ensigns P. R. ALGER, A. A. ACKERMAN and R. B. 
DASHIELL. 

On Sept. 18 the 6in. breech-loading rifled gun 


what defective; bulge 17 ins. in diameter, lin. high, 
surmounted by 1 in. fringe; 6 short radial fissures. 
SHOTS AT NICKEL-STEEL PLATE. 
Round 3.—Projectile broke off, point remaining in 


plate. 
judged from cuts. Bulge 17 ins. in diameter and 1\ 
ins. high; 2 radial and 1 circular crack. 


Penetration not precisely given, can be 


Round 6.—Projectile penetrated 15 ins. and stuck 


in plate apparently intact. Buige 16 ins. in diameter 
and 1\ ins. high. Fragments of metal broken off 








CQMPOUND. 








STEEL ARMOR PLATES AFTER TESTS AT ANNAPOLIS, MD. 


The numbers on lower views show order of rounds from 6-in. gun. The three upper views show actual appearance of plates after first twelve rounds. Inthe three lower views only the 


precise details of the effect of each shot (which we 
reproduce as such, although in part repeating details 
given last week) we are indebted to Ensigns R. B. 
DASHIELL and R. F. Lopgz, U.S. N. 

The ttiree plates tested were (1) an all-steel plate 
and (2) a nickel-steel (5% of nickel) plate, furnished by 
Schneider & Co., of Le Creusot, France, and (3) a 
compound plate, Wilson patent (one-third its thick- 
ness hard steel, backed by wrought iron), furnished 
by Cammell & Co., of Sheffield, England. 

The plates were 1044 ins. thick*,8 ft. long and 6 
ft. wide. They were bolted to an oak backing 38 
ins. thick, supported by a strong oak bracing, as 
shown in the accompanying cut. The plates were 
also supported on each side by wrought iron plates, 
as shown in cut, 1044 ins. thick, bolted to oak 
backing. 

The Cammell plate was fastened to the backing by 
eight 4-in. bolts, and the Schneider plates by twelve 





*By an error in rolling the Cammell plate was 10,6 in- 
stead of 10.5 ins. thick. 





parts affected by shots are shaded. 


made at Washington Navy Yard specially for the 
tests (in 52 days) was used. 


Weight of projectile, 100 Ibs. 

Powder, brown prismatic. Initial velocity, 2,075 f. s 

Charge of do., 44 Muzzle energy, 2,988 ft.-tons. 

Projectiles, Holtzer chrome Distance target from muzzle, 
steel, 17 ins. long. 28 ft. ll in. 


Length, 35 caliber. 


SHOTS AT ALL-STEEL PLATE. 


Round 1.—Projectile stuck in plate apparently in- 
tact, penetrating 10% ins., base projecting 6% ins. 
Bulge raised 1744 ins. in diameter, lin. high, sur- 
mounted by fringe 1 in. high; 6 short radial fissures 
started. 

Round 4.—Projectile penetrated 12% ins. and re- 
bounded unbroken. Bulge raised 18 ins. in diame 
ter, lin. high; § short radial cracks developed. 

Round 7.—Same results in all respects as Round 4, 
except that there were only 5 short radial fiss- 
ures, 

Round 10.—Same penetration as Rounds 4 and 7; 
projectile rebounded broken, apparently some- 





around hole, forming an irregular figure of 124¢ ins. 
maximum diameter and 1 ins. deep. 

Round 9.—Projectile penetrated 12'¢ ins., project- 
ing 44¢ ias., apparently intact. Bulge 18 ins. in 
diameter and 1%¢ ins. high; 2 short radial fissures. 

Round 12.—Projectile broke off, point remaining 
in plate; break 31, ins. in from face of plate. Bulge 
16 ins. in diameter and 1 in. high; 1 small fissure. 


SHOTS AT COMPOUND STEEL AND IRON PLATES. 

Round 2.—Projectile penetrated 21'¢ ins., hole 64 
ins. wide. Small fragments broken off around shot 
hole, forming an irregular figure varying from 14}; 
to 19 ins. in diameter, and 1'¢ to 2ins. deep; 8 long 
radial cracks, 24 to 55 ins. in length, one extending 
to right-hand edge of plate. 

Round 5.—Projectile penetrated 251; ins. Steel face 
scaled off around shot hole, forming an irregular 
figure about 14 ins. diameter and 1 in. deep ; 6 long 
radial cracks, all extending to edge of plate; hori- 
zontal surface crack formed about 12 ins. above the 
two shot holes and, extending nearly across plate 
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In this and the following rounds the cracks de- 
veloped by previous rounds were increased in size. 

Round 8.—Projectile penetrated 341¢ ins.; 10 deep 
radial fissures formed; a large piece of steel face in 
upper right-hand corner slightly separated from 
backing. 

Round 11.—Projectile perforated both plate and 
backing; 3 through cracks developed ; all the steel 
face above this and the preceding shot hole scaled 
off the backing; 7 pieces weighing from 30 to 380 Ibs. 
thrown off; a part of the steel face below the pre 
vious shot hole broke off from the backing: backing 


This finished the tests. As a result, Congress has 
already passed a joint resolution appropriating 
$1,000,000 to enable the Secretary of the Navy to 
purchase nickel ore and nickel matte for the use of 
the navy; which is well. Nevertheless, as we said 
last week, it is not wise to regard the case as con- 
cluded in favor of nickel-steel. Further tests, in- 
cluding especially tests of heavier projectiles fired 
at considerably greater range or (what is the same 
thing in effect) with lower muzzle velocities, are 
highly desirable. Even if the energy of the blow in 
foot tons remained the same, the eftect might be 


sions have been held partly as sessions of one body 
and partly as sessions of another. 
The Iron and Steel Institute, which was organized 
21 years ago, includes the principal iron masters 
and metallurgists of Great Britain. The Verei) 
Deutscher Hisenhuettenleute, although one of the 
youngest of German technical societies, has a mem 
bership of nearly 1,000, composed principally of min 
ing engineers and metallurgists. The American 
Society needs no description in these columns. 
Among the more distinguished of the foreign 
visitors are: Sir JAMES K1TSON, President, and Sir 





showed a rough appearance with a number of small 
cracks running across it. There were now 17 large 
cracks running through the steel face. 

rhis finished the test with the 6-in, gun. On Sept. 
22 the 8-in. breech-loading rifle made at Washington 
Navy Yard was used, one shot being fired at the 
‘enter of each plate : 


Projecti'e, Firth 

Wt. of projectile, 210 Ibs 
Powder, brown prismatic 
Charge, 89 Ibs 


Initial velocity, L850f. s. 

Muzzle energy, 4,988 ft.-tons 

Dist. of target from muzzle 
SO ft. IL ins. 
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BACKING USED IN 


Inf S-in, Round ; 1i/-Slee?) Plate. Phe projectile 
penetrated 15 ins, raising a bulge 21 ins. in diameter 
and 1 in. high; 4 through radial cracks developed 
from short hole, 2 above and 2 below, each extend- 
ing diagonally through the 6-in. shot holes to top and 
bottom of plate. The cracks were about ‘¢ in. wide. 

\ piece of metal was scaled off around shot hole. 

2d 8-in, Round; Nickel Plate.—The projectile pene- 
trated and broke off, the head remaining in plate, 
the distance from face of plate to broken part being 
Sins. A bulge 16.5 ins. in diameter and Lin. high 
was raised around shot hole. Metal scaled off around 
hole. 

34 Sin, Round; Compound Plate.—The projectile 
perforated plate and backing. Most of steel face 
sealed off Condition of plate best shown in photo- 
graph. 
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PROJECTILES USED 


IN| TESTING 


quite different. The tests seem to have been per- 
fectly fair so far as they go; but it is not reasonable 
to base such important conclusions upon a single 
test, however carefully made. The compound plate, 
with which many ships of the British navy are ar- 
mored, may be considered as out of the game, bat as 
between the other two plates there was not differ- 
ence enough developed to make it wise to accept the 
result as conclusive. More all-steel plates of the 


same and of different makes should be tested, and 
also at least one more nickel plate before the result 
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ARMOR PLATE TESTS. 


can be considered certain. _ Individual plates of the 
same make and composition might well differ as 


much as the two steel plates in these tests. 


The Mining and Metallurgical Engineers of 
Three Nations. 

The most important engineering meeting of the 
year has been in session in New York City during 
the past week. The American Institute of Mining 
Engineers, the Iron and Steel Institute of Great 
Britain, and the Verein Deutscher Eisenhuettenleute 
of Germany have held a “joint and several” con- 
verttion here. “ Joint” since the meetings and ex- 
cursions have been attended by members of all the 
three societies, and ‘ several” since the formal ses- 


8-inch, 


ARMOR PLATES AT ANNAPOLIS, MD. 


Numbers refer to rounds from 6-in. gun. Letters indicate plate at which projectile was fired: S, all steel; N, nickel steel; C, compound. 


LOWTHIAN BELL, Past-President of the Iron and 
Steel Institute; Sir JoHn G. N. ALLEYNE, Messrs. 
P. C. GILCHRIST, EDWARD P. MARTIN, E. WINDSOR 
RIcHARDs, G. J. SNELUs, F. R. S., and Wm. Wuir 
WELL, Vice-Presidents and members of Council of 
the Iron and Steel Institute; E. ScHROEDTER, Secre- 
tary, and H. BrAunNs, First Vice-President, of the 
Verein Deutscher Eisenhuettenleute; E, BLAss, R. M. 
DAELEN and A. THIELEN, Directors of that society- 

Among other prominent guests are Sir Wm. 
ARROL, JAS. DREDGE, Editor of Engineering, R. A. 
HADFIELD, THEODORE Fry, M. P.; Sir Jas. BAIN, 
FELIX BiscHorr, WM Daviss, M. H. GRAZEBROOK, 
Jas. LIVESEY, ROBERT MANNESMAN, and Sir THOs. 
SToREY. The total number of members of both the 
foreign societies registered at headquarters is be- 
tween five and six hundred, which number includes 
nearly seventy ladies. 


MONDAY AFTERNOON. 


The first session of the meeting was that of the 
American Institute of Mining Engineers, and was 
called to order at 2:30 Pp. M., Sept. 29, in Chickering 
Hall, by the President, Hon. ABRAMS. HEwIrtt. Mr. 
J. F. Lewis, chairman of the local committee, 
briefly welcomed the Institute and its guests to New 
York City. The long list of announcements of the 
various excursions tendered the members of the 
three societies during their stay in New York was 
read, and President Hewitt remarked that this list 
was good proof of the tidelity with which the local 
committee had performed its work. He joined in 
extending a welcome to the societies, saying that 
New York City’s growth and prosperity were chiefly 
due to the achievements of men of science. 

Secretary RosirreER W. RAYMOND read the list of 
applicants for membership in the socicty, of which 
there were no less than 82, showing a very prosperous 
condition of affairs. The applicants were duly 
elected. The Secretary announced that the usual 
February meeting of the Institute will be omitted. 

The reading of papers was then begun, the first on 
the list being a paper by Mr. Jas. C. BAYLES on 
“*Explosions from Unknown Causes.” The most un- 
satisfactory occurrences in a manufacturing busi- 
ness, said the author, are those by which the owner 
suffers damage andat the same time learns nothing 
useful. It is some consolation, in the event of an 
accident, to know the cause and think that it might 
have been worse. 

The author then described three explosions which 
had recently occurred under his notice, for which no 
satisfactory explanation had been found. All three 
explosions were evidently due to the ignition of a 
mixture of gas and air. The first occurred at a dead 
end in a 16-in. air pipe; in the second a Sturtevant 
blower disappeared in the twinkling of an eye, and 
in the third two of the boxes in a gas purifier con- 
taining sesqui-oxide of iron were wrecked. 
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In each case the author «xplained that what 
seemed to be the only reasonable hypothesis as to 
how the explosive mixture of air and gas came to be 
present, and how it came to be ignited, was not rea- 
sonable at all. He invited any one to furnish a bet- 
ter explanation, but no one accepted the challenge. 

The following four papers, which were read by 
title and not discussed, related to the use of electro- 
magnets for concentrating iron ores, a process 
which has now passed from: the domain of experi 
ment to one of the important methods of practical 
metallurgy. 

The paper by CLEMENS JONEs, Hokendanqua, Pa., 
was on the magnetization of iron ore. The author 
described a process by which hydrous oxides of iron, 
especially brown hematite, can be made magnetic, 
so that they can be treated in amagnetic concentra 
tor. Brown hematite ore has been the material from 
which a great part of the iron made in this country 
has been extracted. At present a great many of the 
old beds have been abandoned because of the diffi- 
culty of concentration. The author has found that 
heating brown hematite in the presence of carbon or 
carbon dioxide renders it magnetic and suitable for 
treatment in a concentrator. The cost of the pro 
cess is estimated in the following extract from the 
paper: 

The commercial success of treating ores in this way de 
pends on the three items—cost of wash-ore, cost of roast- 
ing, cost of concentration. The first may be considered 
to range from 79 cts. to $1.59 per ton, according to locali 
ty. The second item will be fully covered by the follow 
ing statement, taken from the books of a large company 
exclusively engaged in roasting carbonate ores, and at 
that time under the most capable management. 


ACTUAL COST PER TON OF ROASTING AND HANDLING 
: ORE, 


Roasting Ore. 


z 1886. 1887. 1888 
Labor. including car and top 





IDR . os cedeccccceccca aes . 80.0083 $0 ..0673 $0. 0811 
guage. Vine vackede ive . 0.0024 0.0032 0.0091 
Coal.... 0.0725 0.0750 0.0748 

$0. 1632 $0.1455 $0.1650 
Culm, per ton 4 2.00 2.10 2.25 
Average cost......... caneneheanemeuaa AY eae $0.1600 
About 1 ton of culm used to 30 tons of ore. 
Handling and Wharf Expenses. 
, 1886. 1887. Lx. 
Labor, including engineer and 

teamster ... $0.0514 $0. 0439 30.0720 
Supplies and coal OTT 0.0132 0.0169 
ee 0.0040 0.0062 
Repairs, etc 0.0046 0 (0% 0.0029 

$0 0731 — $0.0636 $0. 0980 
Average sie ao A bas aus 80,0700 
Average total cost....... : 0.2300 


Per ton of ore treated. 

The third item remains to be determined—namely, the 
cost of concentration, including royalty on the process. 
This would be 2 cts. per ton for concentrating and 25 cts. 
royalty. Taking as an example an ore having 33.55« iron 
in the crude ore, the cost of the concentrated ore would 
be as follows: 


Cost of 1% tons ore ; eee a san oe 
* SUNG. 5 5 ere ages: ; vide! Ses j 36 

o concentration and royalty..........-....... 27 
$2.88 


At a yield of 48% iron, this is 6 cts. a unit, or, in round 
numbers, $6 to the ton of iron. 

The second paper was by Mr. Joun C. Fow x, and 
described the process of magnetic concentration as 
practiced at the Michigamme iron mine in the 
North Michigan peninsula. The operating plant 
in use here includes one 15-in. Wenstrom separator 
and one 36-in. Buchanan separator. The results are 
very satisfactory, but the author considers magnetic 
separators to be still in their infancy as regards cost, 
capacity and quality of product. 

The next paper, by Mr. E. F. McDowrELL, was 
similar in its nature, describing the excellent. re- 
sults obtained with a Conkling magnetic separator 
at the Tilly Foster mine. We reprint the paper in 
full in another column. A description of the Tilly 
Foster mine may be found in ENGINEERING News 
of April 20, 188. 

The last paper presented at this session was by 
Mr. C. M. BALL, of Troy, N. Y., describing the 
*“Monarch” magnetic separator, invented by the 
author in conjunction with Mr. SHELDON NorRTOoN 
of Hokendauqua, Pa. A working model of the ma. 
chine was exhibited and was examined with great 
interest by the members. The feats performed by this 
machine in obtaining from iron ore containing high 
percentages of phosphorus, concentrates equal to 
the best Bessemer ore are most remarkable. The 
greatest performance yet recorded for the machine 
was to convert Port Henry old bed ore having 2.25% 


of P, Ointoa Bessemer ore carrying Fe 71.10°., P. 
.037°.. The results of other tests are given in the 
following table: 


Crude ore Con trates Tailings 
MINE. - ; ei Per cent. of 


Pe.) FP. | Pai B origina! 


weight. 

Chateaugay tailings. ./11.80 . 68.365 0.008 89.0 
Port Henry, New Bed os 70.9 |0.0089 38.0 
eS Old Bed, 21.58.702.25 71.1 (0.037 20.0 
Croton, N.Y., ore.. 42.99 0.153 69.86 0.021 17. 


The Chateaugay tailings contained but 4.33), Fe 
after the concentrate was removed, and the tailing 
from the Croton ore, 7.95". Fe. 


MONDAY EVENING. 


An audience numbering over 300 were assembled 
in Chickering Hall when Vice-President EcKLFY B. 
Coxe called the assembly to order. Secretary Ray 
mond announced that the paper by OBERLIN SMITH 
on cast-iron tools for cutting metals, which was 
postponed from the afternoon, would not be pre- 
sented at this meeting; but would be printed and 
distributed later. 

Prof. W. B. Porrrr, of St. Louis, was then intro 
duced, and gave a most interesting description of 
the mines at Iron Mountain, Mo., illustrating his 
lecture by numerous lantern views, showing the 
geological structure of the ore deposit and the rock 
associated with it, with the methods of mining and 
working the ore. Iron Mountain is about 80 miles 
south of St. Louis, and has been one of the most 
famous of American iron ore deposits. Most of the 
ore has been taken from a great vein by an open cut 
150 ft. deep, and over 1,000 ft. in length, from which 
over 3,500,000 tons of ore have been taken. 

The geologic structure of the deposit is quite pe- 
culiar. One vein, from which an enormous amount 
of ore has been taken, consists of lumps of ore from 
the size of a barrel down to fine sand cemented to 
gether by clay. This vein is the detritus from a 
former mountain of ore which in past geologic ages 
slowly accumulated in the ravines on its slope. This 
deposit is now overlaid by over 100 ft. of limestones 
and sandstones. 

Describing the machinery used, the speaker men- 
tioned a new drill invented by Mr. SypPHER, fore 
man of the company’s repair shop, which has been 
in use for two years, and has given better satisfac- 
tion than any drill ever used there. 

Practically all the machinery, drills, pumps, 
hoists, inclines, ete., is worked by compressed air, 
which is delivered from a central station through a 
line of old pipe formerly used for a hydraulic force 
main. 

The hydraulic method of treating ore, which 
is in some respects similiar to the hydraulic 
svstem of gold mining, is largely used here. Water 
is pumped up to storage reservoirs 360 ft. above the 
supply pond, and descends to the workings under 
a head of 150 ft. By the use of astream under this 
head a pile of ore can be “‘ turned over,” and made 
marketable at a minimum expense. Crushers have 
just been put in here, and are giving great satisfac- 
tion. The results indicate that it will be possible to 
crush ore at a cost of 5 cts. per ton in regular work. 

By the methods of assorting used, a Bessemer ore 
can be obtained having as low as two or three thou- 
sandths of 1% of phosphorus or (if any one desires) 
an ore with two or three per cent. of phosphorus can 
be furnished. 

A paper on “American and Foreign Practice with 
the Diamond Drill,” also illustrated by lantern 
views, was read by Mr. W. F. Durrer, of Birds- 
boro, Pa., who said, that as the hour was late and 
his paper was a technical one, he expected to prove 
to the complete satisfaction of the audience, by the 
time he had finished, the efficiency of the diamond 
drill as a boring machine. In this attempt Mr. 

DuRFEE failed and succeeded at the same time, a 
feat not often recorded. 

Percussive drills, similar in principle to the 
American oil-well drill, were used in China centuries 
ago, holes being bored 1,500 to 1,800 ft. deep with tools 
suspended by a rope. The first diamond drill was 
invented by a Frenchman, Prof. RopoLpH Lescuor, 
in 1862; and, though very crude, it had the hollow 
bit and core lifter, which are the cardinal features 
of the diamond drill. 

In this connection the author described the 
curious invention of an Englishman, Jas. McrDocH, 


an assistant of Jas. Warr, who proposed to make 
stone water mains by boring out a core with an 
annular bit from a cylindrical block of stone. The bir 
used was of soft iron and was fed with sand asit ro 
tated. The tirst pipes forthe public water supply of 
Manchester, England, were made by this process. 
They were made in 2-ft. lengths, 3 to IS ins. in diam 
eter, joined by ahuband spigot joint, made tight with 
Roman cement: and, as might have been expected 
they failed at once under pressure, and were re 
placed with cast-iron mains 

Coming down to the modern diamond drills, the 
author said that the speed and cost of diamond 
drilling depended onthe depth of the hole, the hard 
ness of the rock, ete \ fair average as to speed 
was 100 ft. per week, and as to cost, $2.50 to $4.00 
per ft. Drills under test have run! ft. per minute 
in sandstone, and 22 ins. per minute in anthracite 
coal. The diamonds used are the black Brazilian 
diamonds, worthless is ornaments, but so valuable 
in mechanical processes that they are worth $10 to 
$13 per carat. 

In conelusion the author stated that recent dis 
coveries in Egypt had made it almost certain that 
the diamond drill or diamond saw was known and 
used by the ancient Egyptians 

TUESDAY MORNING 

The tirst paper on the list for this session was by 
H. H. CAMPBELI , of the Pennsylvania Steel Com 
pany, Steelton, Pa., on “ The Physical and Chemical 
Equations of the Open Hearth Process;” and was 
read only by title and not discussed. The paper 
was a voluminous monograph, dealing with theoret 
ical matters in its methods, of necessity, bul show 
ing results of much practical value. 

The second paper presented was one of the most 
general interest to the members of the whole list. 
It was by Mr. H. C. SPAULDING, of Boston, on Ele« 
tric Power-Transmission in Mining Operations. 
The author described briefly the rapid growth of 
electricity in mining work. It is now applied to 
diamond drills, reciprocating drills, under-cutting 
machines for coal mining, locomotives for hauling, 
hoists, pumps, and of course for giving light ia all 
the underground workings. The most interesting 
and novel of these machines is the electric recipro 
eating drill, in which, by the use of a pulsating cur 
rent, the drill is reciprocated directly by the mag 
netic action of the electric current, the sole moving 
part of the mechanism being the drill and drill 
shaft. Two companies have almost simultaneously 
brought out this invention; and one, the Thomson 
Houston Company, is already erecting a large fac 
tory, to be especially devoted to electric drilling and 
pumping machinery of the reciprocating type. 

We publish elsewhere the description of the Van 
Depoele drill, written by its inventor, which formed 
part of Mr. SPAULDING’s paper. 

In the discussion upon this paper the advantages 
of the alternating current for distributing power 
over long distance were clearly brought out. The 
secretary announced that after the long excursions 
to the South and Northwest were concluded, the 
Thomson-Houston Co. proposed to organize another 
excursion, and take a party of the foreigners to visit 
some of the principal electrical plants of the country. 

The other papers presented at the morning session 
were read only by title, and were not discussed. 
They were ‘“‘“Amalgamation at the Comstock Lode, 

Nevada,” by A. D. Hopnees, Jr., of Boston, and 
“Notes on the Excavation of the Nev Croton 
Aqueduct” by J. P. CARsoN, of New York City. The 
latter described the features in connection with the 
construction of this tunnel of most interest to min 
ing engineers. A paper by J..;Pontic, of Cologne, 
Germany, on *‘Wire Rope Tramways” was called for: 
but as the steamer which carried both Mr. Poniic 
and the paper ,hbad not yet arrived in New York 
harbor, the discussion was postponed. Models of the 
apparatus described by Mr. Ponnic will be shown 
next week at Pittsburg. A paper by EK. Brass, of 

Fasen, Germany, was also postponed, and adjourn 

ment was then taken. 

TUESDAY AFTERNOON, 

Perhaps the long list of papers set down for con 
sideration at this session frightened the members 
“away ; at any rate, the attendance was rather smal! 
considering the number of members of the three 
societies in the city. They need not have stayed 
away on account of the length of the programme, 
however, as the hour and a half session was spent in 
considering two papers only. 





























































easel eepm nt eco o an a 


ee ee ae 


woes 


4 
b 
i 


| 
| 
| 
| 
| 
| 


RTE RE CO a ET KENT SEN RC hs ren BE acto tae ene fo SACRE Sar ane tee 





>: 


ae: 


ns --ien-enfieay mtintbaee Gr ‘oni 


2% 


a 


298 





The first paper to be read by one of the visiting 
foreigners before the American Society was on “‘Re- 
cent Improvements in German Steel Works and 
Rolling Mills” by R. M. DAELEN, of Duesseldorf, 
Germany. The author said that the improvements 
introduced in recent years indicated that ingot-iron 
was soon to replace the product of the puddling 
furnaces for almost every purpose. Large works at 
present aim to convert the molten blast-furnace pig 
into a finished product without reheating it at any 
point. The nearest approximation to this now prac- 
ticed is to take an ingot from the soaking pit and 
run it continuously through the rolls, using only one 
reheating furnace, and that for but a short time. 
The ingot is ins. in diameter and makes a four- 
length rail. 

Regarding the basic process, he said that small 
basic Bessemer converters were not favored; while 
small basic reverberatory furnaces were fast increas- 
ing. 

The feature of Mr. DAELEN’s paper which excited 
most interest was that relating to the use of soak- 
ing pits; and Messrs. Howe, Hunt, WELLMAN and 
HoLLowAy of the American members quizzed the 
author very closely as to the advantages of the plain 
pit over the gas-fired pit, which is used in America 
where soaking pits are used at all. The loss by oxida- 
tion in the plain pit was given by Mr. DAELEN as only 
1%, but Mr. Howse said that American gas-fired pits 
were worked with no higher percentage of oxida- 
tion. Mr. DurrExE, however, assisted Mr, DAELEN 
in defending the plain pit, and said that the new 
plant of the Pennsylvania Steel Co. at Sparrows 
Point, Md., would use the plain pit. It developed 
finally that success with plain pits depended on 
their being located close to the converters and set 
low enough to prevent cold cops on the ingots. 

The paper on ‘“‘American Rolling Mills,” by R. W. 
HUNT, was postponed, and a paper on ‘Machinery 
for Charging and Heating Melting Furnaces,” by S. 
T. WELLMAN, of Thurlow, Pa., was read, the author 
prefacing the reading by saying that if the soaking 
pit was to come into general use, there might be no 
need of the crane for charging ingots in reheating 
furnaces, which the first part of his paper described. 
Machines of the type described by Mr. WELLMAN 
have just been put in use at the Homestead Works, 
the Otis Works at Cleveland and the South Works 
of the Illinois Steel Co. 

The remaining papers, which were read by title, 
were as follows: ““A Suspended Feed Table for 
Rolling Mills,” by Jas. MorGAN, Pittsburg, Pa.; 
**Pneumatic Hoisting,” by Prof. H. A. WHEELER, 
Washington University, St. Louis; “The Walker 
Anti-Vibration Regulating Shutter or Slide for 
Guibal or Other Inclosed Fans,” by EpwaArp R. 
WALKER, Weybridge, England; “The Department 
of Metallurgy and Economic Geology in the National 
Museum,” by F. P. Dewey, Washington, D. C.; 
‘**Notes on Coal Mining in Oregon,” by R. H. Nor- 
TON, Portland, Ore.; ‘*The Resources of the Black 
Hills and Big Horn Country, Wyoming,” by H. M. 
CHANCE, Philadelphia, Pa.; **The Potosi, Bolivia, 
Silver District,” by ARTHUR F. WENDT, New York 
City; “The Pratt Mines of the Tennessee Coal, Iron 
& R. R. Co.,” by ErskINE RAMSEY, Pratt Mines, 
Ala.; “The Paint Mines of Lehigh Gap, Pa.,” by C. 
KE, Hessr, Bethlehem, Pa.;‘‘Methods and Apparatus 
for Boring and Operating Oil Wells,” by J.C. Boycr, 
Pittsburg, Pa. 

TUESDAY EVENING. 

Three speakers were announced to entertain and 
instruct the audience at the evening session, the 
first of whom was ALPHONSE FTELEY, Chief Engi- 
neer of the New Croton Aqueduct. 

With the aid of the stereopticon, Mr. FTELEY des 
cribed the general features of New York City’s 
water supply, and the new aqueduct and great dams 
which are of such engineering interest. As good 
evidence of how far the city had outgrown the 
capacity of the old aqueduct, Mr, FTELEy said that 
since the new supply has been introduced and the 
pressure has been increased throughout the city the 
daily consumption per capita has jumped up from 
110 galls. to 150 galls., or over 40,000,000 galls. per day 
increase. Mr. FTELEY wound up by stating that the 
total cost of the aqueduct bad been nearly $20,000,000, 
ard handed over the bamboo pointer to Mr. JAMEs 
DovGLas, Jr., whose paper on “‘The Copper Re- 
sources of the United States,” promised by its title 
to te as dry as Mr. FTELEy'’s subject was interest« 
ing 


ENGINEERING NEWS. 


But the dryest subject, when treated by a man 
who is master of all its details, and whois fcll of 
enthusiasm concerning it, may be made to glow 
with life, and the dry facts and figures which Mr. 
Dove.as presented reached a pleased and interest- 
ed audience. Of all the speakers who used the 
stereopticon his was the subject of least interest, 
and was treated with greatest success. 

Opening with a quaint sketch of the early copper 
mining in the New World, the speaker rapidly out- 
lined the growth of the lake region, Vershire, Vt., 
Ducktown, Tenn., California, Arizona and Montana, 
as copper producing fields, At the present time the 
Lake copper forms 34%, Montana copper 45%, and 
Arizona copper 12 to 13% of the total output of the 
United States. He believed that no more such great 
deposits as those of Lake Superior or Montana were 
likely to be found in the United States. 

The growth of copper consumption has been most 
remarkable. In 1850 the United States used } Ib. 
per capita. In 1860 the per capita consumption had 
decreased to 0.4 1b., due probably to the decreasing 
use of wooden ships with copper sheathing. In 1870, 
it rose to 0.7 Ib. In 1880 it was 1 Ib.; and in 1890 it 
was 2.7 lbs. per capita, the increase being largely 
due to the phenomenal demands by the electrical 
industries. In 1900 it is likely that the consumption 
of copper of the United States alone will equal that 
of the whole world at the present day. There need 
be no fear of scarcity, however, since enormous de- 
posits of low grade ore are widely scattered in the 
West. 

So much time was taken up by these two papers 
that Vice-President EckLEY B. Coxz, who had the 
concluding paper, describing the new iron j; coal 
breaker at Drifton, Pa., recently erected, forbore 
the formal presentation of the topic, and merely 
had the views showing the construction of the build- 
ing flashed on the screen as fast as they could be put 
through the lantern. 


THE IRON AND STEEL INSTITUTE—WEDNESDAY 
MORNING SESSION. 

The sessions of the previous days had had a fair 
attendance, all things considered; but not until this 
morning, when the British Society took possession 
of Chickering Hall, was that commodious audience 
room well filled. Inthe President’s chair sat Sir 
JA8. KITSON, a typical English gentleman in his ap- 
pearance and manner. At his right was J. S. JEANs, 
the General Secretary of the Iron and Steel Insti- 
tute, and on his left sat Sir LowrH1an BELL, look- 
ing every bit the scholarly scientist that he is. 

President HEwItt was unfortunately prevented 
by illness from being present to deliver the annual 
address, but ANDREW CARNEGIE, chairman of the 
reception committee, welcomed most eloquently 
the visitors from abroad. In metallurgy, said he, we 
have little to show you save the development of the 
processes originated abroad. In civil and mechani- 
cal engineering, and especially in electrical engi- 
neering, in which we have had a fair chance with 
the older countries, we hope to show you some new 
departures. He concluded with a graceful tribute to 
the great benefits which American manufacturers 
and metallurgists owed to the scientific work of 
members of the Iron and Steel Institute. 

President Sir JAMEs Kitson, ina most polished 
address, replied to Mr. CARNEGIE’s speech of wel- 
come. Alluding to the Past-President of the Insti- 
tute, he said that Sir HENRY BESSEMER had hoped 
to take the trip to America, but his advanced age 
had rendered it impossible. and he sent a message 
expressing his regret. Alluding to Mr. CARNEGIE’S 
statement that this was an age of firsts, the President 
said: ‘‘We are met in the year when for the first time 
the United States has become the greatest pig-iron 
producing nation in the world, Mr. CARNEGIE, who 
welcomes us, is now the first producer of iron and 
steel in the world.” 

Reading then his formal presidential address, he 
described the growth of the Iron and Steel Insti- 
tute and the progress of the inventions of BxEssE- 

MER, THOMAS, and GILCHRIST. Giving the history 
of the American iron trade be alluded to the Act of 
Parliament in 1750 suppressing the iron manufac- 
ture in the New England colonies, and said, ‘The 
rulers of my country were stupid, illiberal and 
grasping. We have grown wiser since that time and 
realize that in this wide world there is room for 
England, the United States and Germany. England 
has atoned for 1750 by pouring vast supplies of iron 
and steel into the United States to further its de- 
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velopment. Itis the wisest and most civilized na 

tion which uses the greatest amount of iron and 
steel. The United States now consumes 310 lbs. per 
capita per annum, and England about 300 lbs. But 
the consumption per capita for the whole world in 
1889 was but 14% Ibs., thus showing the great futur: 
possibilities of iron manufacture.” 

Following Sir JAmEs Krtson’s address, Chairman 
Lewis, of the local committee, and W™. P. Sunn. 
President of the American Society of Civil Engi 
neers, and Chairman of the Committee on Transpor 
tation, made some announcements, in the midst of 
which Gen. SHERMAN was escorted upon the stage 
and was greeted with hearty applause by the vis 
itors. 

An invitation from the officers of the Province of 
Ontario and of the Canadian Covernment was pre- 
sented, urging the members participating in the 
Northern excursion to visit the coal, iron and cop- 
per deposits of Canada. Mr. BLUE, Assistant Min- 
ister of Agriculture of Ontario, and Mr. SELwyn, 
of the Dominion Geological Survey, urged the ac- 
ceptance of the invitation. 

The routine business of the Institute was then 
disposed of, Sir FREDERICK ABEL being elected 
President, and ANDREW CARNEGIE, a member of the 

Jouncil. The first technical paper, by Jas. GAYLEy, 

of Braddock, Pa., on “The Development of Ameri- 
ean Blast Furnaces with Special Reference to 
Large Yields,” was then read, The notable feature 
of the paper was the enormous yield recorded for 
Furnace No. 7 of the EpGAr THOMSON Steel Works. 
Mr. GAYLEY closed by reading a telegram stating 
that for the 12 months ending at6 A. Mm. Oct. 1, the 
furnace has made 113,526 tons of iron with a con- 
sumption of coke of 1,892 lbs. per ton of iron of 
2,240 Ibs. Hezrty applause greeted this astounding 
record, and the President called on Sir Low- 
THIAN BELL to open the _ discussion. Sir 
LOWTHIAN said that he would hardly have 
believed such remarkable production combined 
with such economy to be possible before 
he heard the paper. The output was five times that 
of the North Yorkshire furnaces and twice that of 
the best furnaces in all England using brown hema 
tite ore. He believed the chief reason for the re- 
markable combination of great economy with enor 
mous output was due to the excellent ore. 

Mr. E. S. Cook, of Pottstown, gave figures of the 
production of American anthracite furnaces, show- 
ing that some of the best exceeded even the record 
of the Edgar Thomson in tons of irdén produced per 
unit of capacity. A hasty adjournment was then 
taken, and both Americans and foreigners enjoyed 
a sail up the Hudson to the entrance of the High- 
lands, 

THURSDAY MORNING. 


Mr. R. M. DAELEN, of Duesseldorf, Germany, con- 
tinued the discussion on Mr. GAYLEY’s paper, de- 
precating American practice on account of the rapid 
wear of the lining. In Germany furnaces run from 
13 to 17 years on one lining. Moreover, in Germany 
coal and ore do ngt favor such yields as are possible 
with American ores. Others who took part in the 
discussion were WINDSOR RICHARDS, G. J. SNELUS, 
Wm. WHITWELL and EDWARD MARTIN, of the Iron 
and Steel Institute, and Messrs. KENNEDY, KENT 
and WEEKs, of the American Institute. 

President Sir JamEs Kitson then announced the 
formal presentation of the Bessemer gold medal and 
diploma to Hon. ABRAM S. Hewrrt, President of 
the American Institute of Mining Engineers, for dis- 
tinguished services to the iron and steel trades. He 
said that there were other menin America to whom 
this medal might rightly be awarded; but Mr. Hew- 
ITT’s services were such as to justly entitle him to 
it. Mr. HEewirt’s report on the Paris Exposition of 
1867 was instrumental in bringing about the founda- 
tion of the Iron and Steel Institute of Great Britain. 

Mr. HEwITT’s record is a record of firsts. The first 
Bessemer converter in the United States was erected 
under his direction in 1856. He was the first to build 
an open-hearth furnace, and has recently been iden- 
tified with the first movement to introduce the basic 
process in America. : 

President HEwrrt accepted the medal and diplo- 
ma with an eloquent address. Disclaiming either 
scientific or practical knowledge sufficient to entitle 
him to the honor, he accepted i “in trust for the 
able engineers who have had to deal with the new 
processes for the manufacture of steel,” as whose rep- 
resentative he appeared. He then described the 
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economic, social and political effects consequent up- 
on the invention of Sir HENRY BESSEMER, which, he 
said, was to be ranked with the invention of print- 
ing, the construction of the magnetic compass, the 
discovery of America and the introduction of the 
steam engine. 

He traced from BEssEMER’S invention three great 
results: the doubling of the average wages of labor 
and its elevation in the moral and social plane, the 
ability of the United States to pay off its national 
debt, and the revolutionizing of modern commerce 
by the construction of st2e] vessels, with a resulting 
tendency toward the abolition of warfare. 

\n able paper by Mr. Henry M. Howe, of Boston, 
entitled ‘‘Notes on the Bessemer Process,” was then 
presented, and showed as remarkable records for 
American converters as Mr. GAYLEY had shown for 
\merican blast furnaces. We have briefly com- 
mented upon this in ancther column, Adjournment 
was then taken. In the afternoon a large audience 
assembled in the hall and listened to the oration by 
JAMES DrepDGE, of London, editor of Enyineering, 
onthe late ALEXANDER LyMAN Ho.iey. After- 
ward the audience adjourned to Washington Square, 
where the statue o HoLiLEy was unveiled. 


THE AMERICAN INSTITUTE OF MINING ENGINEERS 
and the British and German iron masters and metal 
lurgists, who are its guests, have by no means con- 
fined their energies to attending the technical 
sessions at Chickering Hall, of which an account is 
elsewhere given. On Wednesday afternoon the 
steamer Sandy Hook took the party up the Hudson 
nearly to West Point, giving the visitors their first 
glimpse of American scenery. On Thursday morn- 
ing a party under the escort of Mr. J. B. MACKIN- 
TOSH visited the works of the Consolidated Gas Co. 
In the evening the Iron and Steel Institute held its 
annual banquet, enjoying the far-famed delicacies of 
Delmonico’s. Among the guests were Gen. SHERMAN 
and Messrs. HEwItt, BAYLEs, SMITH and SHINN, 
of the American engineering societies At thesame 
hour a reception was given to the members of the 
Deutscher Eisenhuettenleute at the Lieder- 
kranz Society's club house, where the visitors were 
welcomed by CARL ScHurz. On Friday morning 
the electrical works of the city were visited under 
the guidance of Dr. ScHUYLER S. WHEELER. For 
Friday afternoon the excursions set down were to 
the Edison laboratory, at Liewellyn Park, N. J., to 
the Tilly Foster iron mines, via the Harlem R.R., 
and up the East River by boat tothe Navy Yard and 
the Washington Bridge. 


Verein 


ON Saturday morning the Western excursion be- 
gins, the party leaving at 9A. M.in three special 
trains over the Pennsylvania R. R. Stops of some 
length are to be made at Philadelphia, Harrisburg, 
Pittsburg and other points.. At Pittsburg meetings 
for the presentation and discussion of papers are to 
be held. The excursionists will reach Chicago on 
Monday, Oct. 13, and at the close of the visit there 
will separate, one part (considerably the larger part) 
going south through the iron and coal districts of 
Alabama, Tennessee and Virginia. The other party 
will go north to visit the iron and copper mines of 
the North Michigan peninsula and thence east via 
the Sault Ste. Marie, the Sudbury, Ont., copper and 
nickel mines and Niagara Falls. Both excursions 
will reach New York about Oct. 28. 


THE TELPHER SYSTEM of electric traction, invented 
by the late Prof. FLEEMING JENKIN has been tried 
on a small scale at the Edinburgh Exhibition, where 
it attracted considerable attention from parties en- 
gaged in mining and excavating. 


WORK ON THE NIAGARA WATER PowER TUNNEI 
has been commenced at shafts Nos. land 3. Alto 
gether 75 men are employed. 


* THE REMOVAL OF THE WESTINGHOUSE AIR BRAKE 
Works from Allegheny City to Wilmerding, Pa., is 
now an accomplished fact. The shops in Allegheny 
City are now occupied by the Fuel Gas and Manu- 
facturing Company, another Westinghouse concern. 
A few days ago the last complement of air brake 
workmen left for the new shops in Wilmerding, 
which are perhaps the most perfect in the world of 
their kind. 

The general offices of the company have also been 
located near the new works, while tbe company’s 


city office is located in the Westinghouse Building, 
corner of Ninth St. and Penn Ave., Pittsburg, Pa., 
which is the property of the Westinghouse Air 
Brake Co. The new works at Wilmerding are now 
in full operation, and we learn that the increased 
facilities are being heavily drawn on from the first, 
the very rapid increase in ‘the demand for freight 
brake gear heaving increased the business enor 
mously, far beyond the capacity of the old works. 

THE CowLres ELEcTRIC SMELTING AND ALU- 
MINUM Co, announce that hereafter they will charge 
$1.00 per pound for the aluminum in their various 
alloys as furnished tothe trade. This is a reduction 
from the late price of $2.50 per pound in small lots, 
and from about $5 per pound in 5 years. 


A NEW SMOKE PREVENTER is noted in Jndustries 
as having proved unusually efficient. A number of 
iron boxes with perforated sides are filled with 
asbestos and placed on the furnace bars just in 
frcnt of the bridge. Curved arches of fire resisting 
material are placed immediately behind the bridge. 
These boxes and arches become white hot after the 
furnace gases have passed over them for a short 
time. The air entering in front of the bridge is 
heated, and it and the gases from the furnace pass 
between the spaces formed by the arches, which 
are so intensely hot that a fierce combustion is 
caused, entirely destroying the black smoke. 

FUEL GAS RATES in Pennsylvania are stated by 
the Greensburg Fuel Co. to be as follows : 


Ccok First Other 
stove. grate. erates. 
Latrobe.... $30.00 $12.80 $12.00 
Manor. . 12.00 7.80 7.80 
Heotidale.....sesecvsies . 30.00 14.70 13.30 


The rates for natural gas in Irwin are the same as 
in Manor, while residents of Painterville, Mt. Pleas- 
ant, Connellsville and Uniontown pay the Scottdale 
prices. The present price for gas in Pittsburg is 
12!¢ ets. per M. cu. ft. 

THE CHATTANOOGA BASIC STEEL PLANT, which 
was at first tested with charcoal pig, has received 
several charges of two parts coke pig and one part 
scrap. The heats were run in seven hours, and are 
reported as absolutely satisfactory, the phosphorus 
being thoroughly eliminated. Portions of the steel 
were subjected to cold bending and twisting tests, 
which they withstood with fracturing. 


URAGUAY AND THE ARGENTINE REPUBLIC, ac- 
cording to a well informed correspondent who is 
about completing an engagement in those countries, 
‘‘are very poor places at present for engineers seek- 
ing employment. American engineers can do better 
at home, and they would be unwise to come here 
without a definite contract from responsible parties. 
It seems likely to be several years before these 
countries will offer a more inviting field to engineers 
than the United States.” 


‘THE USE OF SEA WATER FOR FIRE PROTECTION is 
under consideration at Seattle, Wash. The Seattle 
Steam Heat & Power Co. has laid mains in the busi- 
ness part of the city for supplying steam for heating 
and water for operating elevators. The company is 
said to be a local one, many of its patrons being 
stockbolders, and the buildings supplied have been 
prepared with stand-pipes with provision for hose 
connections on each floor, the whole to be used for 
fire protection. The company has large pumps at its 
station, which is near the shore, and wishes the city 
to lay mains from salt water to the pumps, and in 
return offers to furnish, free of cost to the city, 
water for fire protection in the district covered by 
the company’s piant. 


THE CHINESE IMPERIAL CABINET, in solemn con- 
clave assembled, is “‘reported” to have decided that 
an electric light that came and went at the touch 
of a button could only be the offspring of super- 
natural power; and they then ordered the removal 
of the electric lights lately put into the Imperial 
palace. 


AN ATLAS OF WESTCHESTER Co., NEW YORK, 
is being published by W. M. GoLprnwatrrz, of No. 
107 Nassau St., New York, which promises to be of 
exceeding value to many interests. The atlas will 
be in one volume, and wil] show townships and out- 
lying districts on a scale of 2 to 4 ins. per mile, and 


give all block, lot and ward numbers, block and lot 
dimensions, and all public and private buildings and 
factories, with the materials of construction indi-- 
cated by color. 


PERSONALS. 


Mr. D. M. RANKEN has resigned his position as 
Water Commissioner of Troy, N. Y. 


Mr. A. D. CAMPBELL has been appointed Town 
Engineer of Portage la Prairie, Man 
Mr. A. F. Priest has resigned his position as 


Master Mechanic of the Great Northern Ry. 
Mr. D. MeN. STAUFFER returned Sept. 27 from an 
extended trip through Egypt, Turkey and Russia 


Mechanic of the 
has resigned bis position 


Mr. J. SEWELL, Master Ge 
Southern & Florida R. R 
Mr. H. ALEXANDER has resigned 


Superintendent of the Columbia, &. C., 


ria 
his position as 
water-works 

Mr. J. L. Durry, a member of the Engineer's Club 
of St. Louis, has been appointed Street Superintendent 
of that city. 

Mr. JOHUN 
Thompson & Co., 
son, Tex., Sept. 27. 

Mr. E. F. FuLier. of New York City, is engaged 
in examining the plant of the 
Water Co., in the interest of Nort) 


THOMPSON, of the tirm of Kellogg, 


water-works contractors, died in Deni 


Macon, Ga., Gaslight & 
ern parties, 

Mr. J. D. COLLINSON has been appointed Master 
» Div the Atchison, To 


with headquarters at Chicago 


Mechanic of the Chicay 
peka & Santa Fé R. R. 
Chief 


eanals, has been retired owing 


sion of 


River 
He 


surveys in 


STARK, of the 
to ill 
Intercolonial 


(Ottawa 
health. 
Ry. 


Engineer 
was 
the 


formerly engaged on 


maritime provinces. 

Mr. WILLIAM SMITH has been appointed Superin- 
tendent of motive power and machinery of the Chicago & 
Northwestern Ry., filling the vacancy caused by the death 
of Mr. G. W. TILTON. 


Mr. C. O. WHEELER, Superintendent of the Atchi 
son, Topeka & Santa F the Missouri River, 
has accepted the position of General Superintendent of 
the Gulf, Colorado & Santa F* 
Galveston. 


lines east of 


Ry., with headquarters at 


Mr. DANIEL ULRICH has been appointed Assistant 
Engineer of Construction at 
Valley Ry. at West Superior, Wis. 
cently engaged in dock construction at 
the Reading, kh. R 


the wharves of the Lehigh 
Mr. ULRICH was re- 
Buffalo, N. Y., for 


Mr. HENRY W.CANNON, President of the Chase Na 
tional Bank, has beech appointed by Mayor GRANT as an 
Aqueduct the Jate WALTER 
Howk. Mr. CaNNon is an exceptionably able ftinancier 
and business man, and his appointment 
versal approval. 


Commissioner to succeed 


meets with uni- 


Mr. CHARLES MACDONALD, of the Union Bridge 
Co., has given to the Rensselaer Polytechnic Institute a 
fund sufficient to establish an annual prize of $120, to be 
given to the student who shall, at his graduation, present 
the best thesis involving an original design of an engi- 
neering work, or an original investigation of a process 
which may be of special interest to civil engineers, 


Mr. E. W. McKENNA is appointed Assistant Gen- 
eral Superintendent of the Middle Division of the Chicago, 
Milwaukee & St. Paul Ry., with office at Milwaukee. Mr. 
D. C. CHENEY is appointed Superintendent of the La 
Crosse Division; Superintendent R. R. MtIntruRN. M. Am. 
Soc. C. E., is transferred to the Wisconsin Valley Divi 
sion, with office at Tomah, and James R. WILLIAMS is 
appointed Superintendent of the lowa & Minnesota Divis 
ton. 


NEW PUBLICATIONS. 


Annual Reports of the Chicopee Falls Fire District 
Apr. 30, 1890. Paper, vo, pp. 20. 

Annuat Report of the Pittafield (Mass.) Fire District. 
April 1, 1890. Paper, 8vo, pp., 32 

—Ninth Annual Report of the Water Commissioners 
of Clinton, Mass. Feb. 1, 1890. Paper. 8vo, pp. 16. 

In addition to‘the usual matter this report contains 
monthly rainfall statistics for 1289. 

~—Report of the South Adams Fire District. 
189. Paper, pp. 12. 

This report states the various purposes and their num- 
ber, for which water is furnished, and the yearly revenues 
for the past 13 years. 

—Forty third Annual Report of the Village of Rutland 
(Vt). Feb. 28, 1890. raper, 8vo, pp 76. 

In his section of this report the health ofticer urges that 
he be given autkority to compel all persons owning 
buildings located on streets provided with sewers to con- 
nect with the same. 


March 12, 
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COMING TECHNICAL MEETINGS. 


American Institute of Mining Engineers. —inter 
national meeting with the Iron and Steel Institute of Great Britain 
ind the Verein Deutscher Eisenhuettenleute as 
Meetings are held in Chickering Hall, 
Kirchot!, Jr., €6 Duane St,, New York. 

Association of Civil Engineers of Dallas.—Next 
meeting, Nov. 7. Secy,. E, K, Smoot, Elm and Austin Sts, 

Technical Society of the Pacific Coast.—Next meet- 
ing Nov. 7, Secy., O, von Geldern, 408 California St,, San Franciso. 

Engineers’ Club of Philadeiphia.—Next 
Oct, 4, Secy., Howard Murphy, 1122 Girard St, 


Civil Engineers’ Society of St. Paul.—Next meeting, 


guests, 


now 


in progress. , Charles 


Secy. 


meeting, 


Oct, 6, Secy,, G. L, Wilson, 

Western Scciety of Engineers.—Next meeting, Oct. 
7, Seey., J, W. Weston, 230 La Salle St,, Chicago, 

American Society of Raliway Superintendents. 


Annual meeting at New York, Oct, 7, at Hotel Brunswick, 
A, Hammond, 350 Atlantic Ave,, Boston, Mass, 

Civi! Engineers’ Association of Kansas.—Next meet 
ing, Oct. 5, Secy., J, C, Herring, Wichita, Kan, 

Engineering Association of the Scuthwest.—Next 
meeting, Oct, 9, Secy., Olin H, Landreth, Vancerbilt University, 
Nashville, Tenn, 

American Society of Swedish Engineers.—Semi-an 
meeting, Oct. 11 M,. 
Brooklyn, N.Y, 

Denver Society of Civil 
Manitou, Oct. 10 and 11, 
Bldg, 

Civil Engineers’ Club of Cleveland.—Next meeting, 
Oct, 14. Seey., C. O. Palmer, 22 Cedar Ave. 

Engineers’ Club of St. Louls.--Next meeting, Oct, 
15, Seecy., W. H, Bryan, 30 South 7th St, 

American Society of Civil Engineers.— Next 
Oct, 15, Seey., John Bogart, 127 E, 28d St,, New York, 

Boston Soclety of Civil Engineers.- Next meeting, 
Oct. 15, , 8. E, Tinkham. 

New York Railway Ciub. 
113 Liberty St. 

Engineers’ Club of Cincinnati.—Next meeting, (Oct. 
16, Secy., J. F. Wilson, 

Western Ral way Club. 
Phenix Building, Chicago, 
Bidg, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Oct. 21. Secy., 8. M. Wickersham, Pittsburg, Pa, 


Secy., C 


nual Secy., Dahlander, 820 Sackett St., 
Engineers.—Convention at 


Secy., Geo, H, Angell, 36 Jacobson 


meeting 


Secy 


Next meeting, Oct. 16. Rooms, 


Next meeting, Oct. 21. 
Secy., W, D, Crosman, 816 Rookery, 


Rooms, 


-EDITORS 


AMERICANS, as a rule, are always glad to be 
able to pay their debts. A year ago a large dele- 
gation from the principal engineering societies of 
America went abroad and received a bounteous 
hospitality at the hands of their foreign brethren. 
in whose praise they have been lavish ever since. 
This week the opportunity has come to render a 
similar hospitality to a delegation 500 strong from 
the British Iron and Steel Institute and the Verein 
Deutschen Eisenhuettenleute. Ample preparations 
for the entertainment of the guests have been 
made, and in the month’s tour which the party is 
to make through the country there seems every 
reason to expect that whatever the visitors may 
think of American engineering works, they will 
be thoroughly impressed with the extent and gezi- 
uineness of American hospitality. 

It is not a mere junketing tour, however, which 
the chief metallurgists of Great Britain and Ger- 
mony have come here to enjoy. They are here to 
learn what Americans are doing in engineering 
and metallurgy, and their hosts intend to give 
them every opportunity to gratify the desire. It 
is not hard to discern, moreover, a considerable 
feeling of pride among the American engineers in 
the showing they are able to make; and a very 
pardonable pride it is. The proceedings of the 
sessions for the discussion of technical papers have 
been of greatest interest when American practice 
was under comparison with foreign. The very 
first paper read at the session of the Iron and Steel 
Institute caused a genuine sensation among the 
foreign visitors. The paper was by Mr. JaMEFs 
GAYLEY, of the Edgar Thomson Works. at Brad- 
dock, Pa., and described ‘* The Development of 
American Blast Furnace Practice, With Especial 
Reference to Large Yields.” In a modest way 
Mr. GAYLEY gave a brief history of the changes 
in American practice and presented the actual 
figures of the production and fuel consumption of 
several furnaces, closing with furnace No. 7 of the 
Edgar Thomson Works. 

Only the experts, however, realized what a won- 
derful record Mr. GAYLEY had Cescribed until Sir 
LOWTHIAN BELL, like the magnanimous and open- 
hearted Englishman that he is, rose and said that 
the production recorded at the Edgar Thomson 
works was five times what any furnace in North 
Yorkshire could claim, and twice as much as that 
of the best furnaces in England working on brown 
hematite ores. And the British guests who listened 
applauded as heartily as if the feat had been per- 
formed on English soil. 


So interested were the visitors in this remark- 
able record of blast furnace work that the discus- 
sion on this paper was prolonged over two sessions, 
and the generous visitors were as unsparing in 
their praise of the unprecedented feat as they were 
diligent in their criticism of possible weak points 
in American practice. And in the very next paper 
on the list they learned a fact, doubtless not new 
to many of them, that in other departments of 
metallurgy America is as far in the lead as she is 
in blast furnace practice. Prof. HENRY M, HowE 
of Boston opened his able paper on the Bessemer 
process by saying that.the striking feature of 
American Bessemer practice was its large output. 
Just how large this is compared with British prac- 
tice it was left for another generous Englishman, 
Mr. J. E. STEAD, to explain, by saying that if 
English Bessemer rail mills had an output equaling 
American mills of like size, five would produce the 
same output which now comes from fifteen. 


_— 





IT is but fair to assume that the government ord- 
nance officers know what they are about in attach- 
ing the weight which appears to be attached to the 
Annapolis armor tests which are illustrated in this 
issue. Their approval has gone so far that the im- 
mediate purchase of $1,000,000 worth of nickel has 
been authorized. But it appears to us that the 


more forcibly 


utmost which can properly be said for the tests 
is that they were interesting experiments which 
may or may not be really trustworthy. In several 
respects the tests would be regarded among com- 
petent civil engineers accustomed to testing ma. 
terial as quite too limited in range to base any im. 
portant conclusions on; and surely no conclusions 
could well be more important than those which 
determine the offensive and defensive efficiency of 
many million dollars’ worth of ships, on which the 
safety of our coasts may depend. In the first place, 
it was preposterous to stop the tests where they 
were stopped with the plates in the condition 
shown by our views. ALL the plates should have 
been tested to destruction. The compound plate 
was practically destroyed as it was; but who can 
tell that another shot on each of the all-stee] plates 
might not have shattered the nickel plate even 
worse than the other? The nickel plate was 
clearly the better of the two under the con- 
ditions tested, but the real question is, or should 
have been, how much better? Would it have 
stood one or two or three more shots without 
eracking like the steel plate? Was or was not 
the steel plate still as practically effective for re- 
sisting two or three more shots as the nickel-stee| 
plate? These are questions which should have been 
arswered by continued trial, and not guessed at, 
It would have been an easy matter to fire a few 
more shots with either the 6-in. or 8-in. gun, and 
thus remove all chance for doubt, while definitely 
settling what no one now knows, whether there 
was a great or small difference between the two 
most successful plates. If a small difference, 
surely further investigation was imperatively 
demanded. 


a 


In the second place, what rational engineer, ex 
perimenting in a field decidedly outside of the 
range of previous routine, decides to purchase 
thousands of articles of any kind on tests of one 
sample only, especially a sample which was 
expressly prepared as such? Under the usual 
methods of civil engineers, at least three plates 


of each kind would have been tested before 
venturing to draw final conclusions. Who 
knows that the nickel plate was not largely 


a lucky hit. or that 5 or 10 per cent. of them may 
not be unlucky ones? It is an almost new material, 
and the knowledge of it is very limited. And who 
can say that the Cammell compound plate was not 
a specially unlucky one, with serious, accidental 
or other defects in it’ We know it to be true, 
that in very recent English tests of 24-in. com- 
pound plates made by the same company (8 ins. 
steel and 16 ins. wrought iron, united in the usual 
way by molten steel run in between them), the 
compound plates made a far better showing than 
the all-steel, the latter fracturing under 5 shots 
from a 12-in. gun (we believe), much as did the 
same kind of plate at Annapolis, withan X-like 
fracture, while the compound plate made a showing 
like the nickel plate at Annapolis, instead of the 
lamentable fiasco which we picture. Which of 
these tests is the true index to quality? They can 
hardly be both trustworthy, since they are in direct 
conflict with each other. 


—__ + —-—— 


THIs brings us to the third objection to these 
tests, that they do not cover range enough, either 
in thickness or in striking velocities. The as- 
sumption made both by our own and British 
officers, as we understand it, is that the shots at 
close range from a 6-in. gun will fairly represent 
the effects of heavier pieces at longer fighting 
ranges. So they will in foot tons of striking 
energy, but it isa truism among civil engineers 
that the same energy of blow from a great weight 
with low velocity and a small weight with high 
velocity produce very different effects, as illus- 
trated daily in pile driving, 4nd perhaps still 
in the homely experiment of 
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firing a tallow candle through a board. Now. 
who is entitled to say that with the lower 
velocities of larger projectiles likely to be en- 
countered in action, albeit striking no ‘‘ harder 
blow” in foot-tons, the steel fece of the com- 
pound plate might not have effected _ its 
purpose of smashing the projectile instead 
of being itself smashed, as a board would smash 
a slowly moving tallow candle? There is an ob- 
vious convenience in using practically muzzle im- 
pacts from small pieces for such tests. The shots 
can be planted in the plate with geometric pre- 
cision and there is less trouble in preparing for 
the tests; but after all, does it not defeat the 
objects of the tests if certainty is what is aimed 
at? It appears to us to do so. The all-steel 
plate in the late tests showed considerably more 
elastic action than the nickel plate, and with lower 
velocities might well have made the best showing, 
as might also have been the case had all the plates 
been thicker. A thickness of 104 ins. would a few 
years ago have seemed ample, but to-day 18, 20 
and 24-in. plates are being used extensively. 





THESE doubts seem particularly well founded in 
view of the fact that in April of this very year 
compound plates were tested in England under 
almost precisely similar conditions with very 
different results. The plates were 8 x 6 ft. « 104 
ins., fired at by a 6-in. gun at 30 ft. range; Holtzer 
projectiles ; muzzle velocity, 1,976 ft ; all identical 
with the late tests except the muzzle velocity, 
which at Annapolis was 2,075 ft., giving a muzzle 
energy of 3,300 ft.-tons against 2,800. Chilled 
Palliser projectiles were reduced to dust against 
this plate, while the Holtzer shells were consid- 
erably splintered, the heads remaining embedded 
in the plate. At the fifth round only did the pro- 
jectile touch the backing. ‘‘A few cracks were 
produced, but it was evident that under the pre- 
scribed test the crew of a ship would have been 
protected against shell fire.” Moreover, some 
Dutch competitive tests of different kinds of 11-in. 
compound armor, fired at by an 11-in. gun with 
7,079 ft.-tons striking energy, but only 1,355 ft. per 
second striking velocity, showed much less injury 
to Cammell plates on the whole than that re- 
sulting to but little thinner plates from the 
four 6-in. shots pictured elsewhere. All these facts 
taken together certainly raise grave doubts of the 
propriety of regarding the Annapolis tests as con- 
clusive of anything except of the need of more 
tests before definite action is resolved on. 


a — 


THE reduction in price to $1 per pound of the 
aluminum contained in the alloys produced by 
the Cowles process, as lately announced by that 
company, marks an event of unusual interest 
and as yet untold value in the history of metal- 
lurgy. It is but a few years ago since this useful 
metal was worth $20 per pound, and then only 
attainable in small quantities. Within 5 years it 
has been reduced from $5 per pound to the figure 
quoted above, and we know that responsible 
manufacturers of aluminum, pure as well as 
alloyed, stand ready to contract for any amount 
that the trade may demand, and by tons instead 
of by pounds. As the metal is of so recent intro- 
duction in commercial quantities and at a price 
warranting extended experiment and use. the 
present field of application is as yet somewhat 
limited. But this field will rapidly widen with 
the cheapening of production, and at $1 per pound 
aluminum is already a serious competitor with both 
nickel and tin. Judging from the continual and 
rapid fall in price in the last 5 years, the lowest 
price is not yet, and we doubt not the example 
of the Cowles Co. will lead other active com- 
petitors to mect, or even cut below, the figure now 
given. With aluminum down to50cts. per pound 
the enormous industrial field now held by copper 
is open to the new metal on equal terms, for bulk 
for bulk it will be cheaper than copper. 





Guard Rails for Bridges. 


We publish on another page a communication as 
to bridge guard rails suggesting a type of protec- 
tion which, if not absolutely novel, has as yet been 
but little used, and which will in consequence be 
naturally and properly looked upon with some pre 
liminary skepticism. The query inevitably arises: 
Why is this type so little used? It is surely not so 
obscure in idea that it might not have occurred 
long ago to those who were studying how best to 
protect derailed cars from going through bridges 
Is it not, therefore, probable that it was tried long 
ago. found defective and abandoned in favor of the 
present more usual plan, to be renewed from time 
to time as defective and exploded ideas often are? 

These are questions we cannot answer, and we 
must confess to having been somewhat affected 
by them. It will not at all surprise us if the com- 
munication brings out evidence of prior trial of 
this device at various times and places, with un- 
favorable results which led to its abandonment. 
Not that such evidence, if brought forward, should 
be necessarily conclusive: far from it; but it would 
make it easier to understand why the plan has been 
neglected in the past. 

Judging ot the device itself, on its own merits, 
apart from the doubts suggested as to past experi- 
ence, it would appear to be one of no little merit, 
combining as it does many of the merits of the 
Latimer rerailing type, and of the Jordan parallel 
guard type [EnG. News, Aug. 16, 1890), while 
avoiding certain objections to each. It is an un- 
doubted objection to the Latimer guard that it 
does not provide quite as effectually as might be 
desired for derailed cars which are more than half 
gauge out, even in the so-called Childs-Latimer 
form of the guard which we have several times 
illustrated, and which provides by flaring outside 
guard rails for bringing the trucks back into posi- 
tion, and by collision posts for breaking couplings 
and wrecking on the solid. when cars are too far 
out for control. Keeping in view the many cases 
in which derailment is due to broken wheels, axles 
or trucks, it is open toe legitimate question whether 
in such cases of large divergence from line it is not 
safer to merely keep the trucks where they are, and 
skid them over the bridge somehow, than to attempt 
to force them back into line as they enter the bridge, 
and so conceivably make a bad matter worse. 

This is the theory on which the Jordan guard is 
designed and as we have often said, it is a theory 
of some force which may legitimitely be accepted. 
although we seriously question whether it is on the 
whole a proper theory to acton. An exceptional 
road like the Canada Southern, which is much less 
likely than most reads to have a derailment unless 
something breaks to cause it, may do so with 
more propriety; but as to such and all 
roads the question must arise: How large a 
proportion of derailments are in fact due to break- 
age, so that no rerailing device could be expected 
to be effective anyway * And as to this we pub- 
lished some important statistics in our issue above 
referred to [Aug. 16], which should be consulted 
by every one interested in the question, and which 
tend to show that derailments due to breakage are 
in all cases a small percentage of the whole. 

It is an important merit of the guard suggested 
in another column, however, that it possesses, in 
nearly equal degree with the Jordan guard, the 
advantage of providing a skidway to carry broken 
parts safely over the bridge without catching in 
the floor or breaking further: while it avoids 
the serious defect of the Jordan guard, that it 
does nothing whatever to bring or keep the de- 
railed cars within the limit of the bridge floor. 
In other words, the Jordan guard, to be rea- 
sonably effective, requires the bridge floor to be 
about three gauges wide, or 14 to 16 ft. If less 
than this, it leaves a certain proportion of the cars 
to topple over the side of the bridge floor anyway. 

The Jordan device provides three parallel inte- 
rior skids, about 12 ins. apart in theclear. The 


guard suggested elsewhere provides two interior 
skids, separated from the main rails and each 
other by successive clear mtervals of 214, 9 and 21 

ins. The difference in probable skidding efficiency 
is not great enough to prevent the peculiar feature 
of the latter guard from seeming a very important 
one: that it brings the wheels in to not over a half 

gauge aberration, so that a floor only two guages 
wide is sufficient for safety unless the wheels prove 
wholly uncontrollable, which will rarely happen 
Now. nearly all existing bridge floors are two 
gauges wide, while very few of them are three 
gauges wide. 

Moreover, there is nothing to prevent placing 
Latimer rerailing frogs just in front of the device 
elsewhere illustrated, so as to rerail cars if they 
are sufticiently controllable, or if not, to guid 
trains intoa positionof merely comparative safety 
half-gauge off. Used in this way the Latimer 
guards would be very simple and inexpensive ad 
ditions, costing, say $25 per bridge im place. 

In view of the fairly well established fact that 
in most derailments the wheels are near enough to 
their proper position to be rerailed by proper re 
railing frogs, and that, in most of the remaining 
eases, the wheels are a full gauge off, less the 
thickness of the wheel. we hold that a proper re 
gard for human life and property requires the use 
of rerailing guards of some kind at every bridge 

For not one scintilla of evidence exists, so far as 
known to this journal, that a single life or limh 
was ever lost by the use of such appliances which 
would have been saved by their absence. If this 
were otherwise, it would not follow that they 
should not be used, for there are few safeguards 
which do not at times, under peculiar circum 
stances, become sources of danger. It is sufficient 
to show that a device does decidedly more good 
than harm to warrant its use. and when it can be 
shown in addition that a given device never does 
become, or in long experience never has become, a 
source of danger, while often doing good, the case 
in favor of it becomes immensely stronger, and 
it is surely not necessary to establish that it is 
always effective to make its use obligatory on con 
scientious men. It is enough to show that it is gen 
erally effective, and reasonably cheap and durable 

Neither is it any excuse for hanging back and 
doing nothing in regard to bridge guards, that 
there is some difference of opinion as to what is 
the best form of bridge guards: as well say that 
there is excuse for not wearing any clothes because 

men differ as to the best color. cut and material 
as well say that no man should ever eat because 
there is no hour of the day or night which millions 
of men are not agreed is precisely the wrong hour 
for eating meals. Noone device can include all 
desirable qualities; some will prefer one and some 
another, from honest conviction. Taking all the 
possible combinations of timber and metal bridge 
guards, rerailing frogs, collision posts, spacing of 
ties, widths of floors, etc., etc., there are at least 
fifty different styles of complete floors having 
sufficient merit to make it pardonable for a careful 
and competent man to prefer them for his use, just 
as there are much more than fifty combinations of 
clothing styles or of meal hours which may rea 
sonably find favor. There cannot in the nature of 
things be a large majority in favor of any one of 
these combinations. It is in no way an excuse for 
delay that there is only a minority in favor of 
any one of them. There is at this moment a large 
majority of the competent engineers of the country 
in favor of some plan of thorough protection of 
bridge floors. This should be and is enough to 
condemn any man who persists in holding back 
and doing nothing. 

Finally, this truth should be kept in mind in all 
study of the bridge guard problem: In all derail- 
ments from whatever cause, the tendency is for 
the derailed wheels to drag along for a considera- 
ble distance (often for many miles, always for 
many yards or rods) within 6 to 18 ins. of the 
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which they nearly gauge 
off, the inner wheel bearing against the outer rail. 
In about half the instances when wheels get so far 
off as this, the outer rail does not offer resistance 
enough to control them at all. In the remaining 
cases the outer rail does control them for 
siderable until there ceases to be ade- 
quate bearing for the outer wheels, when the final 
smash comes. If the problem be attentively con- 
sidered from this p int of view, it 
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Notes in Buffalo. 


[EDITORIAL CORRESPONDENCE. } 
\t the New York Car Wheel Works, 
in use for cleaning 


a process is 
car wheels as they come from the 
soaking pit, which deserves to be better known and 
widely practiced. 
application of the 


more The process is simply an 
sand blast. The wheel is rolled 
into a small chamber where it stands vertical. The 
tread rests on rollers which are moved by gearing, 
80 that the wheel is slowly revolved without chang- 
ing its position. A flue opening on one side of the 
chamber leads to ablower, which directs a current 
of air against the face of the wheel. Opening into 
this tlue a short distance from the wheel chamber 
is a chute, leading to a bin containing cinders on the 
floor above, 

The workman rolls the wheel into the chamber, 
closes the door, and by moving a lever turns on the 
air current, opens the cinder chute and starts the 
wheel revolving. About 20 seconds are sufficient to 
clean one face of the wheel, and it is then reversed 
to clean the other face. The cinders used are from 
the size of a grain of wheat upwards, and are used 
over and over again with very little wear, a belt ele- 
vator, such as is used in grist mills, taking them 
from beneath the wheel chamber to the floor above. 
From the top of the wheel chamber a flue leads to 
a dust chamber, and the current of air blows all the 
lighter particles over into it, thus avoiding most of 
the dust which would otherwise arise. With this 
apparatus one man cleans 200 wheels in 34¢ hours- 
including the time taken in rolling them to and 
from the machine. The cleaning is done better than 
by hand labor and at much less expense. 

Jib cranes are used in the foundry, driven bya 
line of shafting carrying bevel gear wheels, which 
drive a vertical shaft centered in the mast of each 
crane, This is claimed to be a superior arrange- 
ment for a foundry where dust is everywhere, since 
the wearing parts are few and cheap. 

In a shop near the foundry are the grinding lathes 
for machining car wheels. This process is meeting 
with especial favor among the builders of electric 
railway cars; but a very considerable proportion of 
the output of ordinary car wheels are now finished 
by the A full account of this process was 
given in ENGINEERING NEws July 12, 1890. 

THE GOULD COUPLER COMPANY. 

Very, encouraging reports of the progress of the 
M. C. B. coupler are given by this company. About 
50,000 M. C. B. couplers of the Gould type are said 
to have been applied in the past twelve months. 

The company contracts with malleable iron makers 
for the manufacture of its couplers, and a system 
of tests has been devised to keep the contractors’ 
work up to the specifications. A large tensile test- 
ing machine has been put in, and also a drop test 
with a 1,000 lb. weight, thus closely imitating the 
rude buffing strains which are the chief cause of 
breakages. In experimenting with steel Knuckles 
some were tried of Hadtield (English) steel, but were 
found to give less favorable results under the buf- 
fing test than knuckles made of American steel. 
Besides the tests for strength, all couplers are care- 
fully tested by standard templates hefore shipment. 


process. 


THE BUFFALO FORGE COMPANY. 

\ considerable part of the work turned out by this 
company now consists of heating plants working on 
the forced draught system. The public were slow to 
appreciate the merits of this system when it was first 
introduced, but the performance of the first plants 
erected was so satisfactory that itis now claimed 
to be one of the most popular methods of heating in 


.use to-day that will do this? 


use, and is still increasing in favor asthe importance 
of the thorough ventilation which is possible with 
it is more appreciated. 

The testing of the blowers for accurate balance is 
an interesting process. The blower is set on the floor 
and run at high speed with the air inlet closed. If 
out of balance its vibration very quickly indicates 
the fact, and the workman adjusts it until the 
vibration ceases, 

The hand blower is evidently bound to displace 
the old leather bellows in even the most back wood 
country blacksmith’s shop. Over 30,000 portable 
forges with hand blowers have been made by this 
company alone. 

CASTING A SCREW THREAD. 

The Howard Iron Works, of Buffalo, make quite a 
specialty of elevator machinery. The machinery 
for the New York Centrals new elevator at New 
York city, built to replace the one burned several 
months ago, and for the West Shore’s new elevator 
at Buffalo, now under construction, comes from 
these works. To carry the long line shaft, which 
transmits power from the main engine along the 
length of the building, a hanger has been devised 
which can be adjusted by a heavy screw in the base 
to bring the shaft into accurate line. To cut the 
internal thread for this screw on the inside of the 
cored hole in the base casting was very expensive, 
and the attempt was made to cast the screw thread 
in the piece. This has worked very well. The thread 
is a coarse square one, and the shaft which engages 
with it is about 2'¢ ins. in diameter. 


CORRESPONDENCE. 
Safety Guard Rails on Bridges. 


PROVIDENCE, R. L., Sept. 4, 1890. 
To THE EDITOR OF ENGINEERING NEWS : 

Sir: I have read carefully your various articles on 
guard rails for bridges and feel that something better 
must take their place to give some assurance of safety to 
bridge and train in the worst possible case of derailment. 
Toward arriving at this, I would ask your criticism of the 
following comparison of the device now generally used 
(Fig. 1) and that suggested below (Figs. 2 

I think you will agree with me that the device gener- 


of bridge and train to twice that of the other, as nearly 
all bridges, through and deck, en standard roads, are at 
present capable of carrying the derailed train over safely. 
It has also the good quality of acting as a protection or 
skid to broken varts under the wheels, as claimed for the 
Jordan device. A rerailing device to act after the wheels 
have passed over the bridge is also included, as shown in 
detail in Fig. 3, but it acts only on wheels derailed on the 
bridge. 

The directing guard rails in Fiz. 2 should be at least 60 
ft. long, so as to give a gentle change of direction to the 
wheels. Ties long enough tocarry the outer wheel should 
be placed at the ends of the guard rails 

This device only requires a bridge floor extending out 
ward 3 ft. beyond the outer rails on each side, or 11 ft. for 
single track bridges. If a6-in. wooden guard were placed 
outside of this it would need to have a width of 12ft., 
which, I believe, is about the standard used in first class 
work. Double tracks should be 13 ft. between centers for 
a train on one track to clear with certainty a derailed 
train on the other track. This is the standard distance 
on all new work onthe N, Y.. B. & P. R. R., and most other 
roads. Very probably, to judge from your account Jately 
{[Aug. 23, 1890] of the “Knocked Down” bridge on the 
Baltimore & Ohio R. R.if the above arrangement (Figs 
2,3) had been used the bridge would have been saved 
from cen2ure. The same might be said of most “knocked 
down” bridges and of trains tumbling off trestles, especi- 
ally where such structures occur at or near sharp curves. 
If there is nothing to guide a train over a bridge in case 
of favorable or very bad derailment, it is certain to come 
to grief along with the bridge; then the bridge gets the 
blame. lsay, give the bridges a fair show by putting on 
proper guard rails, such as Fig. 2 or a better device, in- 
stead of the guard (?) rails now used, and in almost every 


case the bridge will do its duty. 
J. A. McCNICOL, 


Bridge Engineer N. Y., P. & B. R. R. 
[We have briefly discussed the questions raised in 
this communication on another page.—Ep. ENG- 
NEws.] 


Cement Tests. 


FORT MoNTGOMERY, N. Y., Sept. 24, 1890. 
‘To THE EDITOR OF ENGINEERING NEwWs: 
Str: In your issue of Sept. 20 T notice a letter from JOHN 
K. Luoyp, Esgq.. of Batavia. N. Y., on “‘ Cement Tests.” 
The difficulty he complains of I have experienced myself, 
causing great annoyance. As an experiment I placed 
pieces of thin cardboard between the points of the clip 


UL Oo a TH 


a “#16.2 
ARRANGEMENT OF GUARD RA\LS ON BRIDGES 


ally used is only good for favorable cases of derailment, 
and is almost criminally defective in case of a bad derail- 
ment, where the derailed wheel has just passed beyond 
the center of the track and after that is guided outward- 
ly to certain destruction; for there are very few bridge 
floors wide enough to carry the outer wheel, and nearly 
all through Bridges would be demolished as well as the 
train. 

Fig. 1 shows a possible and very probable case of 
derailment by dotted lines. To make a bridge to 
carry this derailed train would require a floor width of 
about 5 ft. beyond the outer rails on each side, or about 
15 ft. for single track bridges and trestles, with, say, 13 ft. 
added for double track. How many bridges are there in 
I know of only one; that is 
at Quinsigamond, Mass., on the Worcester Division of 
the New .York, Providence & Boston R. R., which has 
just been constructed with a floor 5 ft. clear width out- 
side of main rails, with wooden guards outside of that. 

Bridges with the arrangements of Fig. 1 withouta floor 
wide enough to carry train derailed as shown are almost 
criminally dangerous. 

The following sketch shows guard rails in a position of 
almost absolute safety, and to which I see no serious 
objection. The expense is very little more than that for 
the device now used, and it certainly increases the safety 


and the briquette, which entirely remedied the evil. I 
have had no troubie since. I use Riehle Bros.’ machine. 
Gro. C. DicKINson. 


State Supervision of Dams and Reservoirs. 


Troy, N. Y., Sept. 30, 1890. 

To THE EDITOR OF ENGINEERING ie 

Srr: There has been considerable discussion, lately, in 
this country, about the advisability of subjecting high- 
way bridges to the inspection of engineers appointed by 
the State, and the matter has been referred to quite often 
in ENGINEERING NEws and other technical journals. 
The advantage to be derived from some such inspection 
has lately been forcibly called to the writer’s attention by 
a case occurring in this State, in which reports made by 
him and others on the condition of a recently finished 
highway bridge resulted in the restitution to the counties 
interested of about 21% of the already paid contract price. 

It is desirable, however, to cal! attention, not less fre- 
quently, to a stili more serious cause of danger to life and 
property due to the improper construction of another 
class of structures, viz., the dams of storage reservoirs. 
It was the business of the writer recently to mport on the 
cause of breakage of a dam whose rupture resulted in the 
destruction of roads and farm lands for a distance of five 
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or six miles from its site, though, fortunately, and rather 
remarkably, no loss of life occurred. It was the old story 
of the earth dam with no waste weir; and it is the object 
of this communication to express the dec'ded opinion— 
which will be concurred in, I think, by most engineers— 
that this class of struc’ ures, second only in importance to 
railroad bridges in the aggregate damage caused by their 
failure, should be subject to proper supervision and in- 
spection, such as is exercised, for instance, in Connecticut 
hy the Commissioner of Dams and Reservoirs. 
: PALMER C, RICKETTS. 


The Red Rock Cantilever Bridge. 


(WITH INSET.) 

The cantilever recently completed over the Colo- 
rado River, known as the “ Red Rock Cantilever,” 
of which we published foundation details last week, 
is the largest structure of the cantilever type in the 
United States. The bridge is owred and operated 
by the Atlantic & Pacific R. R. (a part of the Santa 
Fé system), and crosses the Colorado River about 13 
miles below The Needles, Cal., as shown in the map 
herewith. The railway originally crossed the river 
some 9 miles higher up, on alow bridge consisting 
of alarge number of wooden spans of about 80 ft. 
each, supported on wooden piles; but as this bridge 
was constantly being damaged and partially washed 
away by freshets, and theembankment approach on 
the Arizona side was also subject to bad washouts, 


Been op Eg 


workin mid-stream, and the cantilever type was 
determined upon. The foundations we have already 
fully described. 

The contract for superstructure was let to the 
Pheenix Bridge Co., on their own designs, in Janu- 
ary, 1889, and work was commenced thereon im- 
mediately, the contractors for substructure being 
Sooysmith & Co., of New York, as noted last week. 

Owing to delays in placing the piers, caused by the 
unexpected depth of the foundations, work on the 
superstructure was stopped about March 1. and not 
resumed till the following October, which accounts 
for the apparently longinterval between the award- 
ing of contract and completion of bridge. The struc 
ture is a single track through cantilever of 990 ft. 
over all, divided as follows : 

2 anchor arms, 6 panels, each 27 ft. 6 ins. = 165 ft... .330 ft 
2 lever arms, 6 panels, each 27 ft. 6ins. = 165 ft....330 “ 
l suspended span, 12 panels, each 27 ft. 6ins, = 330 ft..330 “ 


Total it Civewedestedaeane . 990 fr. 

This structure is approached on east end by a plate 
girder viaduct of 4 spans of 30 ft. each, making 1,110 
ft. for the total length of crossing. The trusses are 
25 ft. center to center, and the depth of the suspended 
span is 55 ft., which increases to 101 ft. over the 
main pier. 

These general dimensions are shown on the out. 
line diagram published last week. It will at once 
be seen that the ratio of anchor to lever arms is not 


The quality of materials was that required by the 
Pheenix Bridge Co.'s standard specifications,and suf- 
ficient tests were made, both of prepared test pieces 
and full-sized members, to insure the quality of all 
materials used being within such specifications. 

In making the stress sheets particular attention 
was given to the effect of the wind, which was 
taken at 30 lbs. per sq. ft.; and not only was its di- 
rect effect taken into account, but also the over- 
turning effect on both trusses and train. All stresses 
in the structure caused by wind during erection were 
fully provided for. 

The wind bracing was so designed that the entire 
wind pressure on the suspermled span was carried to 
the lower chord of the lever arm (that from the 
upper chord of the suspended span traveling through 
the portal brating at ends of such span) and then 
carried by the lower lever arm bracing. 

The lower anchor arm bracing was figured to 
carry the stresses arising from considering it either 
as asimply supported span or as the anchor arm 
carrying the negative reaction from the pressure on 
lever arm and suspended span. The lower bracing 
in both anchor and fever arms was composed of stiff 
members, while the upper bracing was of rods and 
struts. In the suspended span all bracing was of 
rods and struts. 

Transverse bracing was placed under each floor- 
beam of the anchor and lever arms to carry the 








VIEW OF RED ROCK CANTILEVER BRIDGE FROM NORTHWEST. 


owing.to the grade being below high-water mark 
for some distance, it was finally decided to change 
the location of the line to higher ground and build 
an entirely new bridge. The line was therefore car- 
ried down the California shore with a slightly as- 
cending grade, until at the proposed site for the new 
bridge it was about 45 ft. above extreme high water, 
and thus well out of danger from such source. 

The new location on this route was somewhat 
longer than the original line, but was so located as to 
cross the river at its narrowest point. 

The site of the bridge is very well suited for cross 
ing, as at this point the river is not over 800 ft. wide 
at ordinary stages of water, and the banks rise 
abruptly to an elevation of about 85 ft. above low 
water, at which elevation the grade crosses. 

It was the original intention to put in a through 
channel span of 396 ft., with two deck spans of 195 
ft., and bids were asked on this plan. This location 
was made by and the whole work done under the 
general supervision of Sam’. M. Rowsg, Chief En- 
gineer, A. & P. R. R. 

The contract for superstructure on this plan was 
let to the Phoenix Bridge Co.,in December, 1888, 
but before any work had been done it was found 
that a satisfactory bottom could not be procured in 
these positions, and, after careful soundings had been 
made, it was finally determined to place only two 
piers in the river, near the shores. Alsoowing tothe 
very swiftcurrent at this point, the constantly 
changing bottom, and the great danger of sudden 
freshets, it was considered inadvisable to place false- 


that of maximum economy, but the distance between 
the main piers was fixed by the nature of the bot- 
tom, and the length of the west anchor arm could 
not have been increased without considerable exca- 
vation of the bank. This division was therefore 
adopted. 

The main pedestals were set just above high 
water, and the clear height under suspended span 
was 41 ft. above high water, giving sufficient head 
room for any river traffic which could occur. 

The designs were made under the specifications of 
the Phoenix Bridge Co., as modified by Prof. S. W. 
Rosrnson, Consulting Engineer A. & P. R. R.; the 
trusses of the structure being entirely of steel, while 
the floor and lateral bracing were of iron. 

The structure was tocarry 2 ten-wheel engines and 
a uniform load of the weights and dimensions shown 
in Fig. 2; the allowable unit stresses in no case to 
exceed the following values for steel members : 

Long verticals, 9,200 lbs. per sq. in. 

Main diagonals, 12,300 lbs. per sq. in. for spans 
under 200 ft. 

min. stress\ 
Main diagonals, v.400(1 +—$ 


lbs. per sq. in. 
max. stress/ 


for spans over 200 ft. 
10,000 nin i 
4 sec, a _ f#~—~ for flat ends. 
Compression members P = 1 + 00 F 
9,730 
i li Mies @ gs for pin ends. 
Compression members P = 50,000 72 





wind pressure against the train and floorto the 
lower lateral system, and the main posts were 
strengthened where required to resist the bending 
due to wind. 

The two anchorages (shown on inset and in 
Fig. 3) were somewhat different, as on the 
east shore the conerete pier was not built 
within 14 ft. 6 ins. of the main anchor pier 
(sufficient weight for anchorage being attained 
at that point), and the end of the anchor arm was 
supported by an iron bent, as shown. This bent was 
not required for the vertical loading, as, owing to 
the shortness of the anchor arm, there was tension 
in the anchor arm end post and anchorage bars 
under all conditions of loading; but for lateral 
anchorage, as well as for convenience in erection, it 
was necessary. 

By examining Fig. 3 it will be seen that while the 
check boxes allow a small vertical motion, due to 
the stretch and expansion and contraction of the 
anchorage bars, yet they hold the end of the span 
firmly against lateral deviation. 

The west anchorage is similarto that at the east 
end, except that the bent is omitted and the end 
floor beam is directly anchored laterally to the 
masonry. 

The adjusting wedges are shown on the inset, from 
which it will be seen that driving the lower wedges 
lengthens the lower chord and raises the projecting 
end of the span during erection; while driving the 
upper wedge shortens that chord and again raises 
the end of the span, 
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Owing to the enormous pressure which these 
wedges had to support, it was found impracticable 
to put in the requisite amount of roller bearing, and 
flat surfaces were therefore used. The maximum 
pressure between these bearing surfaces was taken 
at 1,300 Ibs. per sq. in., and they were found to work 
with entire satisfaction. It will be noticed that the 
slope of the wedges is only 1 in 12, and they were 
so designed to be readily driven nnder their maxi 

mum pressure in case an elongation of the suspended 
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span oran elevation of its outer end necessitated 
such a movement. The wedges were, however, set 
so far in that there was no probability of the ends 
of the span coming too low or too short for connec- 
tion, and the only movement required was that of 
withdrawing the wedges. It was found with the 
above slope the pressure was not quite sufficient to 
remove the wedges, and they had to be partially 
raised by means of the upper screws shown on the 
drawings. 

It will be noticed that the upper wedge is only 20 
ins. wide, while the lower is 30 ins. This is due to 
the fact that all the erection wind stresses are car- 
ried by the lower wedges, and after combining the 
effect of wind with the erection stress the 2 wedges 
will be found to carry the same pressure per square 
inch. The maximum load on each main pedestal was 
2,100,000 and the pressure allowed on 
masonry was limited to 275 lbs. per sq. in., 2 pedestal 


Ibs., as 
was placed under each shoe, giving a square base of 
7 ft. 3 ins. on each side, and by means of vertical ribs 
distributing the pressure over this area. 

The floor system, as already stated, was entirely 
of iron, and all floor beams were riveted between 
posts. Inthe anchor and lever arms the stringers 
were riveted bet ween floor beams, while in the sus- 
pended span they stood on brackets, on account of 
the lower chord erection stresses in this latter por- 
tion of the structure being compressive, while the 
tinal stresses are tensile, which change would have 
loosened a riveted connection. 

Slotted holes were placed in both the upper and 
lower struts connecting the suspended span and 
lever arm and the stringers in this panel rested in 
pockets to allow for expansion and contraction. 

The lower laterals in the panel A (see details of 
lever arm on inset) were connected to the chord 
member .4 only, and since there was no chord stress 
in this panel after erection, due to the wind press- 
ure, it was only necessary to transfer the shear to 
B. This was done by making chord B fit closely 
within chord A (sliding longitudinally with expan- 
sion and contraction), and thus by actual contact 
the shear is carried from one panel to the other, 
The accompanying stress sheets and detail draw- 
ings on the inset give all the main sections and 
arrangement of joints, and further description is 
hardly necessary. One noticeable detail is the com- 
bination of stiff members and bars ia the anchor 
arm end posts and upper chords. This is due to the 
fact that the stresses in these members (from the 
completed structure) are invariably tensile; and, 
while these members had to be stiffened for erection 
purposes, it was deemed unnecessary to make the 
entire member stiff, as the loss in such case from 
rivet holes was quite considerable, and the combi- 
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nation member was consequently used. The main 
difficulty in designing the structure was the ar- 
rangement of the enormously large sections, which 
are larger than any bridge members heretofore used 
in this country, the main pedestal pins of 15 ins. 
diameter being quite extraordinary. 

The entire superstructure was designed. construct- 
ed and erected by the Phoenix Bridge Co., and the 
special attention which such unusual connections 
required was given to them, so that each joint was 
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as carefully computed and designed as the main 
members. 

The entire weight of iron and steel in the structure 
was 3,500,000 Ibs., and it was found to vary in no 
case more than 2 per cent. from the assumed dead 
weight, which dead weight in the anchor and lever 
arms was assumed to vary with the depth. 

The erection of this structure was one of special 
interest, bringing up as it did many new problems. 
The bridge is located in the midst of a country en- 
tirely devoid of timber, and that required for false- 
work and fraveler was cut in Oregon and shipped to 
San Diego, Cal., thence carried by rail to the site. 
This Oregon pine, while not as good as Southern 
pine, was found to answer the purpose well. There 
being no means of boarding or lodging in the vicinity, 
it was necessary to build a camp and provide for all 
men at the site. 

Twenty men were sent out the latter part of De- 
cember, 1889, to build the necessary camp buildings, 
erect unloading derricks and start the anchor span 
falsework and traveler. 

This falsework was of the ordinary type, 6 legs 
to each bent placed directly under the panel points, 
caps being on the same grade as the lower chord of 
truss and some 3 ft. below it. This falsework was 
erected and placed in position in the usual manner 
by balance beams projecting from the finished por 
tion. 

The next step was the erection of a large traveler, 
the design of which is believed to be quite original. 
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The traveler ran on stringers placed on top of the 

floor beams directly under the traveler legs. These 
stringers were the regular railway stringers re-en- 
forced, and were afterward used in the structure. 

The falsework and traveler were ready to receive 
iron about Jan. 15, 1890. The necessary material. 
however, did not arrive until Feb. 4, 1890, when the 
actual erection of trusses began. 

The first iron placed in position being the pedestals 
and shoes on the west river pier, the sections of 
lower chord were then placed by a small A traveler, 
beginning at the pierand extending to the anchor 
age, where the end web mewbers of the trusses 
were placed in position by the large traveler and 
connection with the anchor bars in the west anchor- 
age made. 

From this point on the large traveler did all the 
work and, after raising and connecting 2 panels 
of the truss complete, was moved ahead until the 
front wheels were over the end of structure finished. 

Iron and material were delivered to the traveler on 
“dolly” cars running on regular track; this car be- 
ing run out tothe end of the finished portion at the 
foot of the inclined overhanging boom of the travy- 
eler, where a set of blocks hung to the center of the 
top caps took hold of the material, hoisting it free 
from the cars and ahead to other blocks until 
clear of the inclined boom, when it was caught 
by blocks hung to the ends of the caps, directly over 
the center line of the trusses, swung to one side and 
passed back to the proper point and placed in posi- 
tion. The erection was first started with 56 men, all 
told, on the rolls; this force was increased as the 
work proceeded, but at no time did the total force 
exceed 96 men. The west half of the structure was 
finished March 24. 

The traveler was then taken down in 4 days and 
removed with the entire camp outfit to the east or 
Arizona side. 

In the meantime falsework had been erected for 
the east anchor arm, and the large traveler was in 
position and again ready for work on April 8, when 
construction was immediately begun. 

Progress made on the east half was much better 
than on the west side, the men being more familiar 
with the work and owing to there being no delays 
from iron not arriving in time. On May 7 “iron 
touched iron,” and the work of final connection 
began. 

As previously stated, the wedges in both upper and 
lower chords of the panels between the suspended 
span and lever arms were set to provide for a prob- 
able increased length of span of 6 ins. and also an 
extra elevation of the center of suspended span. 

The deflection of the end under the traveler, which 
weighed 240,000 lbs., fully rigged, was only 31% ins., 
and much less than was assumed. It was also found 
that the span length as given by A. & P. R. R. engi- 
neers agreed within a small fraction of an inch, so 
that wedges were set much farther in than was 
necessary. 

As soon as the “‘ iron touched” the work of slack- 
ing off the wedges began and continued until the 
last pin was driven on May 8, 1890, and the center 
span swung free on the suspenders, All iron settled 
to its place without a hitch of any kind. 

Owing to a washout, which occurred May 9, on 
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FIG. 2.—LOAD DIAGRAM. 


As may be seen by examining the elevation of the 
bridge, published last week; it isa through can- 
tilever, and the second one of this type erected. 
This made it necessary to design a traveler to run 
on tracks at the same level as the base of the rail 
and inside of the trusses, the top of the traveler ex- 
tending some 10 ft. above the highest point of the 
truss and the forward portion projecting about two 
panel lengths ahead of the front supporting wheels. 
This traveler is shown in Fig. 4, and when fully 
rigged carried 3 hoisting engines with 4 spools on 
each. The traveler was a rigid one and very con- 
venient for erectors In making connections above 
the base of the rail and in moving about from point 
to point. It was also easily moved on rails from 
panel to panel. 


the line of the A. & P. R.R., completely stopping all 
traffic, orders were given at once to put the struc- 
ture in order to carry trains, and after the lower 
panel of the transverse bracing and the lower engine 
were removed from the traveler cars were allowed 
to pass, on May 10, 1890. The structure carried the 
load of the traveler, in addition to the train, without. 
showing any signs of weakness or lack of stiffness. 
After the traveler was entirely removed a test of the 

* structure was made by Mr. R. D. Rowkg, of the A. & 
P. R. R. engineering force, with the following re- 
sults. , 

With a load of 2 ten-wheel engines weighing 91 
tons each, and a train of loaded 34-ft coal cars, 
weighing 3114 tons each, reaching from main pier to 
main pier (anchor arms not loaded), and calculated 
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to be about 70 per cent. of the maximum load speci- 
tied, the deflections were as follows: 


‘enter of suspended span............- s' 3.40 ins. 
Ends of suspended span.... Kb gatieeeneese .. . L95 ins. 
Over main * ier.............--250++ cocsececes AOIS ins. 
Rise at east anchorage....................... . 0156 ins. 


Observations were taken over floor beams, ancho 
arms loaded with same load: 


Rise at center suspended span........ ‘ 0.34 ins. 
~ ** ends ” — 0.22 ins. 


{fo summarize: A structure 1,100 ft. long, weighing 
some three and a half million pounds, the largest of 
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its type in the United States, was erected in 80 
working days with an average force of not over 75 
men. The details of the structure were so carefully 
worked out and the shop work so perfect that with- 
out any previous assembling it fitted perfectly in the 
tield. 

The cost of the substructure was $232,300, of the su- 
perstructure $230,160, making the total cost $462,460, 
fhe total expenditure for bridge, piers and ap- 
proaches up to June 1, 1890, was as follows: Labor, 


$227,404: timber, $22,420: iron and steel, $218,260; 
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piling, $11,082; tools, $10,210; fuel and water, $10, 
313: cement, $21,965; cross tieS, $16,800; rails, $30,100; 
track material, $10,542; freight, $61,366; locomotive 
and train service, $8,373; soundings, $7,808; tram 
ways, $13,552; demurrage, $900: engineering, $24, 
060; total, $695,115. The estimate made in June, 
1889, was $695,136-—$21 more than the actual outlay. 
This is remarkably close calculation. For a number 
of the photographs and drawings accompanying 
this article we are indebted to Mr. R. D. Rowe, 
Assist. Eng., Atchison, Topeka & Santa Fe R. R. 
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FIG. 3.--EAST ANCHORAGE, RED ROCK BRIDGE 





SKETCH OF TRAVELER USED IN CONSTRUCTING RED ROCK BRIDGE, 


The designer of the bridge was Prof. J. A. L. 
WADDELL, of Kansas City, Mo., and the Consulting 
Engineer, Prof. S. W. Rostnson, of Columbus, O. 
The Phoenix Bridge Co. was given every facility and 
assistance possible by Mr. Sam’ M. Rowe, Chief 
Engineer, and other officers of the railroad, includ 
ing Mr. R. W. Hi_pretH, the Inspecting Engineer. 


Alexander Lyman Holley. 


We regret that we are unable to find space for the 
full text of this interesting address on one of the 
most gifted and brilliant of American engineers. 
We reprint verbatim, however, its most important 
passages. Mr. DREDGE first briefly adverted upon 
the circumstances under which he came to under- 
take to prepare the address, reading two interesting 
and appreciative letters, from Mr. Jas. For. 
REST, Secretary of the Institution of Civil Engineers, 
and from Sir HENRY Bessemer. The last is of such 
interest that we reprint it in full : 


DENMARK HILL, SURREY, Aug. |, 1890. 

Dear Mr. Dreper—The engineers of the United States 
having done you the honor to invite sou to New York for 
the purpose of unveiling the statue of your old and es- 
teemed friend ALEXANDER L. HowLry, it bas occurred to 
me that this occasion presents an opportunity of which, 
with your kind permission, | am most anxious to avail 
myself. 

fou are aware that the civil, mechanical and mining 
engineers of America have invited the members of the 
Iron and Steel Institute to visit their country, and with 
more than their usual generous hospitality have —— 
a most interesting and extensive programme for their 
mental and physical enjoyment. 

It isa source of very great regret and disappointment 

Abstract of inaugural address of the HOLLEY memorial 
statue, by JaMEs Dnrepor, Editor of Engineering, 
Honorary Member of the American Society of Mechanical 
Engineers. 
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to me that nature has interposed an insuperable barrier 
between us, by giving me a constitution that does not 
rmit me to make the shortest sea voyage without abso- 
ute danger to life; but fur this circumstance, the fact of 
my being in my seventy eighth year would not have pre- 
vented me from accepting their generous hospitality, and 
secing with my own eyes the enormous progress which 
the indomitable energy and perse\ erance of the citizens of 
the New World have made within the last twenty years. 

Much as I should have felt interested and impressed 
with their great mechanical and engineering progress, 
I should have experienced still greater pleasur2 and pride 
in visiting their magnificent steel works and seeing the 
material that bears “e hame produced ona scale of 
greater magnitude than it isin any other country in the 
world. And when I reflect on the great honor conferred 
on me by this appreciation of my labors, I find it difticult 
to express the gratification it has afforded me. 

In England, France and Germany many generous 
tributes have been accorded me by imperial personages, 
corporate bodies ana scientific atitations: from the na 
ture of her constitution, America has no orders of knight- 
hood or other tivles to bestow. Kut to a generous peoplea 
way may always be found of honoring those whom they 
desire to honor, and in giving the name of Bessemer to a 
rising city in the United States they have created a liv- 
ing monument to my memory that will last for centuries 
afver all the titles and medals I have received in Europe 
have passed away and been forgotten. It is in vain 1 look 
for words adequately to express my gratitude for this 
great memorial, but | gladly avaii myself of this oppor- 
tunity of thanking them, though but very feebly, for the 
honor done me, which far exceeds in generosity and value 
anything which my invention deserves. 

It has been suggested to me that the Society of Mechan- 
ical Engineers of America would still further honor me 
by accepting my portrait; this lnow send you, and I beg 
you to present it tothem in my name, and at the same 
time to express the gratification its acceptance will afford 
me. Thanking you in advance for the trouble I am giv- 
ing you, l remain, dear Mr. DrepaGE. 


Yours faithfully, HENRY BESSEMER. 


Mr. DREDGE continued: 


If I were able to do justice to the theme, I believe that 
there are few persons who have such good cause to 
speak with feeling and with eloquence upon it as myself. 
You will understand why, presently, if I sueceed in mak. 
ing clear to you how deeply I am indebted to HOLLEy; 
how great his influence for good has been upon my char- 
acter and whole career. If I succeed in making you un- 
derstand this, you will understand also why my admira- 
tion for him is so largely blended with reverence, and my 
affection with gratitude. My whole career has been 
strangely influenced and moulded upon those of HOLLEY: 
and the brilliant friend and companion of his early years, 
ZERAH COLBURN. 

The course of ALEXANDER HOLLEY’s early years and 
education resembled those of ta0st other well-born youths 
of the same period. He was the offspring of a union be- 
tween the representatives of two old New England 
families that had taken root and flourished for many gen- 
erations in Connecticut since they were transplanted from 
English soil. Deprived, almost from the day he saw the 
light, of a mother’s care, he was fortunate enough to have 
that want supplied by the second marriage of his father, 
and the influences of the simple, rigid and God- 
fearing domestic circle in which his _ earliest 
years were passed, nourished the noble impulses 
and high principles that were born in him, and 
strengthened them so that they remained with him 
through life. He passed from the little district school to 
the local academy in Salisbury, thence to anotherin Farm- 
ington; from Farmington to Stockbridge, and from Stock- 
bridge to Brid.eport, that he might prepare for Yale Col- 
lege. He did not commence his college career until 1850, 
when he was 18 years old, so that his education, which 
had been carefully superintended by his father, was more 
than usually thorough and complete. Yale College did not 
have the honor of inscribing his name upon her books, be- 
cause in 1850 the Brown University at Providence had 
founded a scientific chair, and it was determined that 
HO.LLey should go there instead of to New Haven. After 
three years of college, HOLLEY was well fitted to com- 
mence the battle of life. Twenty-one years of age, won- 
drously winning in manners and appearance, witha fine 
constitution and indomitable energy, he was, indeed, well 
adapted physically for the struggle. And still more so in- 
tellectually. The strong natural bent of his character 
had been carefully strengthened and trained by himself 
from very early years. The influences of home were 
deeply rooted; his powerful memory and almost limitless 
capacity for observation had been developed by habitual 
and constant use. By nature he was an excellent draughts 
man, and also by nature he had the power of language; 
hence from a very early age he had a facile and rapid pen- 
cil, a keen and eloquent tongue. He was a leader in youth- 
ful debate, an acknowledged chief in college journalism, 
The boy was father to the man,and the engineering 
instinct strong within him had shown itself almost from 
the first dawn of his intelligence. Mechanics, the design 
of machinery, and especially everything that had to do 
with locomotive engineering, gradually took the first 
place in his mind almost to the exclusion of collegiate 
subjects, and he made his start in the world in the shops 
of Messrs. Corliss & Nightingale, at Providence. There 
he served with credit as draughtsman, mechanic, engine- 
driver and inventor, and it is a remarkable testimony to 
his great ability at that time that, without apy special 
preliminary technical training, Messrs. Corliss & 
Nightingale parted from him regretfully and at 
his own wish because he preferred to devote him- 
self to locomotive design and construction rather than 


*to that of stationary engines. 


With only 18 months’ 
practical experience, HoLiLey started out in search of 
employment in locomotive works. It was natural enough 
for him to meet with failure and aisappointment; after 
about a month he fell into despair. ‘I am ready to sink,’’ 
he said, “‘for if there is anything certain in this world it is 
that I will never do anything but just this one thing, 
namely, build locomotives.” Soon fate was kind and 
found employment for him in the locomotive works of 
Jersey City, where he remained long enough to gain 
valuable practical experience and to convince all those 
about him of his great ability and energy. But his dream 
of always building locomotives fora living was to bea 
short one. 

A young man of his own age and of brilliant genius had, 
while HOLLEY was receiving his education, raised him- 
self from the menial life of a farmer’s boy to that of the 
superintendent of the New Jersey Locomotive Works, 
and had quitted it before HoLLey had found the situation 
he was so anxiously seeking. Without education, this 
man had already come to the frontas engineer and au- 
thor; at 15 years of age he had secured publica- 
tion for a series of ‘“‘Monthly Mechanical Tracts,”’ which he 
issued at Lowell in 1847. Humble as was his origin, his 
uncle had, years before his birth, brought the name he 
was to bear into notoriety, and the famous calculating 
boy, ZERAH COLBURN, was the object of wonder in scien- 
tific circles both in Europe and America. Beyond a nat- 
ural gift of rapid calculation the uncle possessed no 
marked ability, while the nephew, less endowed as a 
mathematician, was in other respects probably the most 
marvelous member of the engineering profession of any 
country. A writer on mechanics at the age of 15, the 
superintendent of an important locomotive works at 20— 
and this without any technical training except what 
could be gathered while he labored for his scanty living— 
ZERAH COLBURN at 21 commenced the career for which 
he was best adapted, and became editor of the mechanical 
department of the American Railroad Journal in 1852. 
Of eourse he soon abandoned this position, and the fol: 
lowing year undertook as his own property the New 
York Railroad Gazette. He was pushing the fortunes 
of this venture with that ferocious energy characteristic 
of the man at the time when HOLLEy obtained the situa- 
tion he had been seeking; doubtless the chief talk in the 
works was of the late superintendent’s newspaper, and 
we may be certain that COLBUg@N was often at the loco- 
motive shops, getting information and seeking new sub- 
scribers. It seems but a poor little sheet now, that New 
York Railroad Gazette, for technical journalism has 
kept well to the front with the rapid and triumphant for- 
ward march of the engineer; but to me those flimsy pages 
are full of the deepest interest from their being the first 
effort of a man who was certainly the ablest technical 
journalist we have ever seen. So it was through the 
means of this paper that HOLLEY and COLBURN first met, 
and for some years they were destined to tread together 
the upward path to fame. 

I have said that the most boyish letters and essays of 
HO.uey showed gleams of literary talent which time and 
education kindled into a bright flame. In many respects 
the tastes, aims and ambitions of the two young men 
were similar. HoLLery had already realized the pleasure 
of seeing his work in print and of being paid for that 
work; when he was 18 years of age he had written quite 
a remarkable treatise on cutlery which had appeared in 
Poor’s Railway Journal in 1850. It followed, as a mat- 
ter of course, that he was as eager to write for COLBURN’S 
Gazette as COLBURN was to obtain the assistance of such 
a congenial contributor. Soin ashort time the relations 
between the two drew closer, and HOLLEY and COLBURN 
entered into partnership, editing the little sheet con- 
jointly. It was not long before a marked success attended 
their efforts; then CoLBURN wearied of the work, and in 
1856 sold his share to HoLu®y and emigrated to Iowa, 
where he bought land with the proceeds of the sale, in 
obedience apparently to some passing fancy that prompted 
him for the moment to turn his hand to farm 
ing. For a year longer the paper under the changed 
name of Holley’s Railroad Advocate did fairly well; the 
new proprietor bore the business and editorial burden of 
the undertaking more systematically than CoLBURN, I 
am sure, but not with the same degree of feverish energy 
which CoLBURN always brought for a time into every new 
scheme he took in hand. In 1857 a great wave of commer- 
cial disaster swept over the country and engulfed the 
Railroad Advocate. CoLBURN had wearied of Iowa and 
returned to New York, where he and HoL.ey, on the 
ruins of the paper, started another journalistic venture 
which lived for two or three months as 
Holley and Colburn’s American Engineer. Briet 
and unsatisfactory as these experfments’ in 


journalism had been, they nevertheless were attended 


with the most useful and important results to both men. 
They had lived by their pens for two years, which was 
no smal] matter; they had gained a vast amount of expe- 
rience of a varied cha acter;they had of necessity come in 
contact with mary engineers; and their writings had been 
sufficiently original and striking to attract much attention. 
The experience had, in fact, prepared them for their next 
venture, one which was destined to sever permanently the 
connection between the two men, and toopen out for each 


new paths in widely diverging directions.The hard time. 
of 1857 had absorbed what little money they possessed , 
but they could claim to be the owners of a more important 
capital—the confidence of many men of influence and 
means. lt was notorious that at that time the construc. 
tion and management of American railroads were in , 
deplorably backward condition compared with those o; 
Europe, and the brilliant idea occurred to HOLLey and 
COLBURN to get themselves made delegates of some of th, 
principal railway companies in the United States: ; 
travel over Europe and to collect information on the rai} 
way practice of the Old World which should be made 
useful for the improvement and perfection of railroads at 
home. To secure the patronage and assistance of many 
influential persons was a work of no great difficulty, and 
in the summer of 1857 they commenced their first voyage 
across the Atlantic, a voyage which was destined to bea: 
immediate fruit, and to lay the foundation for their bril)- 
iant and, alas! too brief careers. 

How great their energy was the result of the few weeks 
visit to Europe on that occasion still bears testimony, in 
the large volume they completed on the “ Permanent 
Way and Coal Burning Boilers of European Railways.” 
They were of an age when they could afford to burn 
the candle at both ends; and they did, under forced 
draught. In a memorandum by ZERAH COLBURN, now in 
my possession, i find the following reference to this book: 
“* In 1857-58 I wrote the large work, entitled the ‘ Perma- 
nent Way and Coal Burning Boilers of European kail- 
ways,’ Mr. HoLLEY’s name appearing as joint author, in 
consideration of our sharing the cost of the undertaking 
but more especially because of the assistance rendered by 
him in collecting information and preparing drawings.’ 
Those who can read between the lines of this memoran 
dum, will understand how large HoLLEY’s part was in the 
preparation of this book. 

At that time Mr. DANIEL KINNEAR CLARK had attained 
a considerable reputation both in England and in 
America, by nis very excellent book on “Railway 
Machinery,” and it followed almost asa matter of course 
that he was the first person in London sought out by 
HOLLEY and COLBURN when they arrived in 1857. At that 
time I wasa boy in Mr. CLARK’s office; I, like HoLLEy, 
but in a very humble way, had been seeking despairing] 
for work, and a kind fate had placed me with Mr. CLARK 
in the summer of 1857. I never can recall without the 
deepest thankfulness the mysterious working of Provi 
dence which, apparently by the merest accident, brought 
me in contact with those two men. 

It happened that they, coming direct to London, had 
gone straight to the office of Mr. CLARK, where I was 
alone, and thus I was the first person to shake hands with 
HOLuey on his arrival. Twenty-five years iater I was the 
last Englishman to shake him by the hand in London, 
when we said our final farewell. You cannot imagine 
the effect which the sudden apparition of the two young 
Americans, in the gloomy London office had upon me. 
They appeared to me like beings from a superior world, 
so unlike were they to any persons I had ever met before 
Even with my untutored and crude power of perception, 
I could feel that they were surrounded by an atmosphere 
of energy and intelligence; that they were overflowing 
with vitality. The one seemed to me a spirit of darkness 
the other a spirit of light, and both so immeasurably my 
superiors that I could do little more than gaze 
on them in wonder. Who could at that time 
have supposed that the influence of these two 
men was to be made, under Providence, to change 
and fashion my whole career? that they were to 
show me the path to a future infinitely brighter and 
higher than I coujd then have planned in my most san- 
guine dreams? Yetsoit was to be. Why they should 
even then have felt an interest in one so ignorant as my- 
self has always been a source of wonder to me. I suppose 
there must have been some mysterious and inexplicable 
bond of sympathy. I know that they exercised a strange 
influence over me; that without my knowing it they 
widened and strengthened my mind; that I absorbed much 
knowledge from them. When their brief visit came to an 
end, and they returned to New York, mo:t of the light went 
out of my life, though their influence remained behind, 
especially that of HoLtey, whose bright individuality 
rested with meas an ideal, which I might perchance. 
with time and constant effort, feebly imitate. The fol- 
lowing year ZERAH COLBURN returned to London alone; 
he became the editor of The Engineer, and I, having 
sought him out. had the privilege of being closely and 
intimately associated with him until the curtain fell upos 
his tragic end. As no doubt you know, after he returned 
to England in 1858, he made his permanent home 
there, with the exception of a few months in 1860, which 
he passed in Philadelphia. You are also aware that it 
was he who founded the London Engineering in 
1866. Into the management of this journal he threw, for 
the first three years, the whole force of his great erratic 
powers. After their first visit to London, and their joint 
publication of the volume on European railways, HOLLEY 
and CoLBURN, without becoming actually estranged, had: 
but little incommon. The dark and fiery genius of the 
one was in fact so opposed to the #ained talents and noble 
soul of the other, that it was impossible for any real and 
lasting sympathy to exist between them. 
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With Ho.uey’s return to America in 1858, or shortly 
afterwards, commenced the journalistic epoch of his 
career. For some years he was a valuable and indus 
trious contributor to the New York Times, and cer- 
tainly never before or since has any daily newspaper 
been so fortunate in the services of an engineering 
contributor. In 1859, and again in 1860, he visited 
England, chiefly to write upon a subject which was 
then attracting the attention of the civilized world- 
the Great Eastern. This business brought him into inti- 
mate contact with the engineers of that vessel, 
BRUNEL and Scotr RUSSELL; with the last-named the 
acquaintance ripened into a warm ‘personal friendship 
which always remained. The New York Times; Railway 
Review; inventions connected with the steam engine and 
permanent way; and miscellaneous literary employment, 
kept HOLLEY closely occupied, and brought him plenty 
of reputation, though but little money, until the War 
of Secession. It is needless to say that HOoLLey. 
like a good patriot, offered his able services to the 
Government, and it is interesting to add that his offers 
were uniformly declined. It was during this great na- 
tional crisis that HOLLEy, while still holding on to his 
main support—a brilliant and facile pen—had the oppor- 
tunity of taking up work more congenial to him. He was 
employed by Mr. STEVENS in 1862 to visit Europe in order 
to obtain information that might be useful in the construc 
tion of the Stevens battery, on which so much time and 
money, as well as skill, were wasted. Mr. Scott RUSSELL, 
who at that time had considerable interest in naval and 
military circles, rendered HOLLEY good service in 
obtaining for him introductions and _ information, 
while his own presence of mind and coolness oiten 
stood him in good stead in obtaining access to places the 
official doors of which were closed against him. It was 
this new connection that turned his mind to the produc- 
tion of that important hand-book on ** Ordnance and Ar- 
mor,” which, when completed, was destined to remain 
for so many years the standard book of reference on the 
subject. Like every piece of work to which HoLLey set 
his hand, this treatise bears on every page evidence of his 
capacity for taking infinite pains. The objection has been 
made by friendly critics in this country, that ‘* Ordnance 
and Armor” was scarcely worthy of its author. Ido not 
agree with this criticism, and in this I am sustained by 
one of the ablest practical designers of artillery in the 
world, M. G. CANET, who has written to me on this sub- 
ject as follows: 


You have told me that recently you_have had frequent 
occasion to study the ‘Ordnance and Armor” of A. L. 
HOLLEY. You could not refer to a better authority, for 
it is at once the most complete and the most conscientious 
work on the history of artillery that has ever been pub- 
lished, The name of HOLLEY recalls to me many souve- 
nirs of the commencement of my career, and I want 
to tell you that for me no book on the same subject has 
ever been of so much value. HOLLEY wrote it 
at a time before artillery had become a _ science, 
properly so called; when even the phenomena at 
tending the combustion of gunpowder were very 
imperfectly understood. At that time the strains to 
which gun carriages were subjected were not accurately 
known; and correct gun design was impossible, because 
the pressures exerted upon the bore of a cannon could 
not be measured. When HOLLEY’s book appeared there ex- 
isted only a few theoretical essays; the records of some 
doubtful experiments; the ill-sustained claims of a few 
manufacturers; and these were all scattered through dif 
ferent memoirs and reports. HOLLEY was the first 
to make a systematic summary of a!l these docu- 
ments; to pass in able iteview, material, modes of 
construction, ballistical data, firing experiments, 
and penetration of plates. This last-named portion 
of his work had an especial value far, when he wrote, the 
art of constructing ironclad ships was in its infancy. What 
I find most remarkable in this work of HOLLEy is, that 
writing at the period from which modern artillery may 
be said to date, he made all the data he could obtain the 
object of minute and careful study, that every line bears 
the stamp of his own work, that it is an earnest study, 
and in no sense a piece of a Every page con- 
tains abundance of detail, accuracy in facts, and a sure- 
ness of judgment which is truly admirable. His consider- 
ations on the resistance and elasticity of material, and on 
the etfects of strains and vibrations, show the large grasp 
of atruly scientific mind. His investigations on the 
subject of reinforcing rings had at the time a high 
value, and to-day are of considerable interest. e 
showed conclusively that he understood the absolute 
importance of ining information at every step by 
experiment, and that theory is but of comparatively 
little value in gun manufacture. It is difficult to 
realize all the changes that have taken place since his 
time in the construction of ordnance. Steel of high quali- 
ty searcely existed, and an entire revolution has taken 

lace in design and in construction. We who have fol- 
owed carefully ali the transformations that have occurred 
in the art during 20 years, and who were familiar with 1t 
when HOLLEY wrote, gladly do homage to the man who 
could produce such a book trom such materials. For my 
own part I owe him a debt of gratitude, for it was from 
his pages that | studied most often, and whence I drew 
my first clear notions of artillery. I reverence hm not 
only as a savant but as a master. 


I thought it would give you pleesure to hear the inde- 
pendent testimony of an eminent Frenchman who never 
knew HOLLEY, except through his writings on this special 
subject. When this book waspublished the art of heavy 
gun construction was far more tentative and experi- 
mental than it is now, and the classified collecticn of all 
information available upto the date of its publication 
served as a geat aid in advancing ascience then in its in- 
fancy. The strictly literary period of HoLuLry's career 
was now drawing to a close, and though he could never 
as long as he lived abandon his innate love for writing, 
he was no longer compelled to rely on his pen as a means 





ENGINEERING NEWS. 


to live. In May, 1863, he finally decided upon turning his 

talent and energies into another channel, one that was 

destined to lead him to fame and moderate prosperity 
(To be Continued.) 


Rapid Electric Railway Construction. 


An electrical railway was recently completed in El 
mira, N. Y., with unusual rapidity when all the difti- 
culties attending its construction are taken into ac- 
count. On July 30, the Elmira & Horseheads Ry. Co., 
placed a contract with the Edison General Electric 
Co., for the equipment of 7,000 ft. of track, 6 motor 
cars, and a full station equipment. At the same 
time, a contract was placed with the John Stephen 
son Car Co., for 6 new cars. The contracts were 
made in both cases with a strong guarantee to 
the effect that the roads should go into operation 
September 1, in order to accommodate the Inter 
state Fair which was to open on that day. Both 
the Edison and Stephenson companies put their 
best men upon the work, and forwarded supplies 
with the utmost possible dispatch. On or about 
Aug. 15, the Stephenson Co., informed the Sprague 
Co., that its cars were ready for equipment, and at 
about the same time, the motors were shipped from 
the great Schenectady Works of the Edison Co., 
which have a capacity of from 15 to 20 street car 
motors per day. The strike on the New York 
Central at this time, bid fair to cause very serious 
delays as the cars were to be equipped in New York. 

A speciai consultation of the Edison and Stephen- 
son companies was held at Schenectady, and it was 
decided to ship the motors via the Delaware & Hud- 
son and the Delaware, Lackawana & Western lines, 
a roundabout route, which necessitated special cars 
and unusual expedition. On Aug. 20, the completed 
cars began to go out from the Stephenson factory, 2 
being shipped each day. In the meantime, a con- 
tract had been placed with the Simplex Co., of Bos- 
ton, for the feed wire; the Edison Co. had forwarded 
allline material and supplies, and everything was on 
the ground but the poles, which were held in north 
ern New York awaiting the arrival of cars which 
had been delayed on account of the New York Cen- 
tral strike. Poles were gathered about Elmira, and 
at12p.M., Aug. 23, the street construction work 
commenced. Provision for the dynamos and appli- 
ances had been made by engaging a part of the 
Westinghouse station at Elmira. On Aug. 31, notice 
was sent tothe Railway Co. that the road would 
commence operation on the following morning, and 
promptly at 6 A. M., Sept. 1, the road carried its first 
passengers. For the next few days the tests of the 
machinery were excessive, the cars frequently hay 
ing to carry 2 loaded trailers, and to remain in 
service from early morning until late at night. 

They did their work satisfactorily, and the track 
gave no unpleasant evidence of the extreme haste 
in which it was laid. 


Legal Decisions of Interest to Engineers. 


Care Required of an Employer.—Neither individuals 


nor corporations are bound, as employers, to insure the 
absolute safety of the machinery or mechanica) appliances 
which they provide for the use of their employ¢s, but they 
are responsible for any injury which may happen throug 
a defect of the machinery which was or ought to have 
been known to them and was unknown to the employé. 
(Washington & G. Ry. Co. vy. McDade, Supreme Court of 
the United States, 10 Sup. Ct. Rep., 1,044.) 

Duty of City in Repairing Sidewalk.—The superin- 
tendent of streets of a city discovered a plank loose and 
ordered his men to repair it, which they attempted to do, 
but so far failed that several people during the 3 days fol- 
lowing roticed its defective condition. The street com- 
missioner passed over the walk every day. The third day 
after the alleged repairs a lady was severely injured by 
stepping on the loose plank. The city is liable, as a futile 
effort to remedy a defect so simple asa loose plank is, 
under the circumstances, carelessness. (Moon v. City of 
Ionia, Supreme Court of Michigan, 46 N. W. Rep.., 25.) 


CONSTRUCTION NEWS. 
RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Lehigh Valley.—Construction has been commenced on 
the Geneva & Van Ettenville R. R., projected from Ge- 
neva to Van Ettenville, N. Y., a distance of 57 miles. 

Columbus, Shawnee & Hocking.—Work on the ex- 
tension from Saltillo to Sayres, O., 11 miles, is nearly com- 
pleted. The completion of the work has been greatly de- 
layed by failure to secure timber for trestles. In the four 


miles of road between Reed’s and Saltillo there is about 
1 mile of trestle work, some of which is between 50 ft. and 
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60 ft. high. The rails are now on the ground and track 
will be laid as soon as the trestlework is completed. 

Cleveland, Cincinnati, Chicago & St. Louis,.—The 
route of the Brookville, Richmond & Union City R. Kh 
has been surveyed from Brookville to Richinond and a 
very satisfactory route is stated to have been secured 

Baltimore & Ohio.— At a meeting of the stockholders 
recently held the lease of the Akron & Chicago Junction 
R. R. was ratified. The road which is to be completed 5) 
Jan. 1, 1891, extends from Akron to Chicago Junction, 73 
miles, and will give the Baltimore & Ohio a route from 
Pittsburg. A branch road from Wooster, O., will tap the 
main line at Lodi. The latter was nearly all graded 
several years ago, and was recently purchased by Ryan & 
McDonald, who will complete it and turn is over to the 
Baltimore & Ohio. 

Maine Central.—Wm. A. Allen, of Portland,.Me 
Chief Engineer, writes as follows 


About 60° of the grading has been finished, andtwo 
miles of track have been laid on the extension of the Coos 
Valley Ry.. from North Stratford, Vt., to Quebec Jun 
tion, N. H., 324 miles. The maximum grade is 1'4*, and the 
maximum curve isé. There will be two bridges over 


the Connecticut River and over Israel River. ‘The con 
tractors are McDermid, Sinclair & Doheny, and they 
have about 1,000 men now at work on the line. DPD, 


W. Williams is the engineer in charge of construction 

Cincinnati, Saginaw & Mackinaw,.—A correspond 
ent writes us that the extension from Bay City, Mich., to 
Oa-at-ka Beach, 5 miles, was completed and opened for 
traffic July 1, 1890. ‘The object of the road is to furnish 
the people of Bay City and vicinity railway connection 
with the beach, and it will do only a passenger traffic. 

flba, Kast Jordan & Short Cut.--David Ward, of 
Pontiac, Mich., writes as follows: 

This road is projected to run from a point on the Michi 
gan Central ke R., northwest, a distance of 70 miles 
through a tract of pine timber land, toa point on the 
shore of Lake Michigan. The timber land is owned by 
myself, and the road is being built to developit. A force 
of 60 men and 12 teams are now at work on the line, and 
about 40 miles of the grading have been completed. 

Philadelphia & Reading,—A press dispatch says: 

The Puailadelphia, Harrisburg & Pittsburg R. R. Co., 
which is controlled by the Philadelphia & Keading, will 
hola a stockholders’ meeting on Oct. L4 to decide the ques- 
tion of issuing $2,000,000 of 52 bonds. This company isa 
sort of alliance between the Harrisburg and Potomac and 
Harrisburg Terminal Co., which were operated by the 
Reading. The Reading will guarantee the bonds. Con 
struction work is now going on, and by next spring it is 
estimated that trains will be running to the Reading's con 
nection. A spur will then be built to connect the Balti 
more & Ohio. The money raised from the sale of the new 
bonds will be used to carry on the work. 

Brigantine Beach.—Mr. Stout, the only representative 
of the old firm of Hill & Stout, of 42 Broadway, New York 
city, was Chief Engineer of this road, instead of the firm 
of Hill & Stout, as stated in our last issue. 

Delaware & Hudson Canal Co,—At a meeting of the 
directors of this company, held last week, it was decided 
to make extensive improvements to the road and the ser 
vice. It was voted to double track the road between 
Albany and Whitehall, although practically the double 
track now extends as far north as Gansevoort. Work 
will be begun at once, and it is expected that the two 
tracks will be completed as far north as Fort Edward by 
Jin. 1, while the entire work will be done by June l. On 
the Champlain division long additional side tracks will 
be built to better provide for the movement of trains 
The rolling stock will also be largely added to. Contracts 
have been awarded for 25 large locomotives and 1,000 coai 
cars. Many additional freight and baggage cars ud 
passenger coaches will also be built. Four large 10-wheel 
passenger engines are now being built for this service, 


Projects and Surveys. 


York & Black Mt.—Chartered in Pennsylvania to 
build a railway from York, Pa.,to the top of Webb's 
Hill. 

Watertown & Camden.—A press dispatch says 


Austin Corbin is here today in conference with local 
capitalists c ncerning the proposed railroad from W ater- 
town to Camden, to connect with the Elmira, Cortland & 
Northern R. R. A committee of citizens was appointed 
to prepare a plan for the formal organization of a com 
pany. The road will be 60 miles long and will cost about 
$1,000,000. Mr. Corbin promises to be a large stoc«holder 


SOUTHERN. Existing Roads. 


Wilmington, Onslow & East Carolina.—F, L. Pit- 
man, of Wilmington, N. C., Chief Engineer, writes as fol 
lows: 

Surveys will begin at once for the railway being built 
by -he East Carolina Land & Railway Co, from Jackson- 
ville to New Berne, N. C., a distance of 38 miles. The 
route is through a low, level country cevered with pine 
woods affording easy work; maximum grade lf, and 
maximum curve 2°. The principal business of the road 
will be in general agricultural Pocus and lumber. It is 
expected hat tracklaying will commence in February, 
1891. 

Florida,.— D, D, Rogers, of Ocala, Fla., Civil Engineer 
sends us the following information: 


The line ot the Atlantic, Galf & Havana R. R. was Jo 
cated early in 1889 from St Augustine to Daytonia, Fla., 
and preliminary surveys were made to New Smyrna and 
De Land. The cortract for the first 10 miles was let to 8, 
J. Fox, of St. Augustine, Fla , and the grading had been 
completed when work was stopped by the yellow fever 
outbreak. Since that time work has been practically at a 
standstill,only a few men being employed in grate. Atthe 
present time about 15 miles of the grading have been com- 
pleted and 20 miles of the right of way cleared.-—The liti 

tion between the Gainesville & Tallahassee R. R. and 

ruell estate has been settled by the purchase of the lat- 
ter’s interests. This wili consolidate the interests of the 
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railway company with those of the Tampa, Tallahassee 
& Western R. KR. Co., surveys for which have already 
beer made from Gainesville to Tallahassee, Fla. It is ex- 
vected to begin construction soon.——The Savannah, 
‘lorida & Western RK. R, Co. has completed the location 
of its line from Gainesville to Pemberton Ferry, and con- 
struction will commence soon. Both this line and the 
Tampa, Tallahassee & Western pass through the richest 
portion of the Florida phosphate fields. These deposits 
are of a much higher quality than was at first thought, 
there being only a smali percentage of deleterious matter. 
Paducah, Tennessee & Alabama,--N. R. Alcott, 
Chief Engineer writes as follows: 


Fifty miles of this road from Paducah, Ky., south to 
the Tennessee State line has been completed and was open 
ed for trafic Sept. 28. About 200 teams are now at work 
on the section from the State line to Paris, Tenn., which 
is to be completed by Dec. 1. T. P. Read is engineer in 
charge of construction. 

Georgia Southern & Florida.—Wm. H. Wells, of 
Macon, Ga., Chief Engineer, writes as follows: 


About 95 miles of the Macon & Birmingham R. R. have 
been graded and 64 miles of track laid. The road is pro- 
jected to run from Macon, Ga., to Birmingham, Ala., a 
distance of 230 miles, of which 110 miles are in Georgia 
and 120 miles are in Alabama. The work is generaily 
heavy; maximum grade 1¢ and maximum curve 5°. There 
will be iron bridges across the Flint, Chattahoochee, Tall- 
apoosa, Coosa and Cahaba Kivers, Nearly all of the 
right of way has been obtained. The contractors are J. 
8. McTighe & Co., of Memphis, Tenn., who now have a 
force of 250 men tracklaying. The principal business of 
ne road will be in iron, coal, timber and general merchan- 
disse. 


lbbeville & Way Cross,—-F. C. Hand, of Abbeville, 
Ga., Chief Engineer, writes as follows: 


The location has been completed and construction is 
now in progress on the extension from Swan, Ga., to 
Ocilla, Ga. From Ocilla the road will ultimately be ex- 
tended to Willacoochie, Ga,, making the total length of 
the extension 30 miles. The work is generally light; max- 
imum grade 66 ft. per mile, and maximum curve 6 degrees. 
The work is being done by a number of contractors who 
now have about 100 men at work on the line. The princi- 
pal business of the road will be in naval stores, rosin, 
turpentine, lumber and agricultural produce. 

Macon & Atlantic.—W. H. Wells, of Macon, Ga., Chief 
Engineer, writes as follows: 

This road is intended to furnish a southern outlet for, 
the Macon & Brmingham R. R., and is projected to run 
from Macon, Ga., Jefferson and Guyton, to some point on 
the Atlantic Ocean not yet made known, a distance of 
about 180 miles. The surveys have been completed tu 
within 20 miles of the coast, and all of the right of way 
has been secured. The work is about average; maximum 
grade 1%, and maximum curve 4°. About 30s of the grad- 
ing has been completed, The contractors — are 
J. S. MeTighe & Co., of} Memphis, Tenn. J. 8. 
castin, of Guyton, Ga., is engineer in charge of construc- 
tion. 


Florida Central & Peninsular,—The surveys are 
nearly coinpleted for the extension of this road from 
Quincy, Fla., to a connection with railways centering at 
Birmingham, Ala. 

Louisville & Nashville,—The extension from Syla- 
cunga to Calera, Ala., has been completed and opened for 
tra flic. 

Alabama Midland,.—'the contract for building the 
Montgomery, Tuskaloosa & Memphis R. R. briige over 
the Alabama River has been let to the Phoenix Bridge Co. 
The road has been graded and the work of laying the 
track will be commenced in a few days. Assoon as the 
track is laid the bridge material will be delivered and the 
work of construction will commence, The grading of the 
road is nearly completed the entire distance between 
Montgomery and Tuskaloosa 

East Tennessee, Virginia & Georgia,—This com- 
pany will, it iv stated, commence work on the extension 
of the Rome & Decatur R. R. to Decatur, Ala., at once. 

Roanoke & Southern,— A, Onderdonk, Chief Enginecr, 
is quoted as saying: ‘*‘ The greater part of the line has 
been located and w e have found ita comparatively easy 
and cheap route. We have improved on our calculations 
both in distance and in grading, and the cost of construc- 
tion will be much less than was expected. The steepest 
grade will be in reaching the summit of the Blue Ridge. 
there will be several trestles but none of any great 
length. The longest will be across Pig River, Maggoty 
and Black Water Creeks. A few miles of the line in 
Franklin have not yet been located, and it is not deter- 
mined whether or not the road will run through Rocky 
Mount. The dummy line at present runs four miles from 
that place. One line has been surveyed into Roanoke, 
coming directly into the city from the South, and cross- 
ing the river near the new bridge on South Jefferson St. 
Another line is now being run, branching off a few miles 
south of the city and striking the valley of the river 
opposite the West End, then running down the river to 
the Jefferson St. crossing. Iam not prepared to say yet 
which is the most practicable route. On the original line 
some heavy grading will be necessary, and the other one 
will increase the distance, so that there will really be but 
litule difference in the routes, I think it probable that the 
original line will be adopted, but the other has been sug- 
wested, and the survey is being made to demonstrate 
which is the easier. As soon as the line into Roanoke is 
detinitely located the surveying party will locate the re- 
mainder of the line .o near Rocky Mount. The work has 
not been put under contract, but will be soon after the 
route of entrance into the city is settled. The work on 
the road is being pushed forward as rapidly as possible. 
lhicty miles, or one-half the distance from Martinsville 
to Roanoke, are now under contract, 

Charlesion, Cincinnati & Chicago,—An otticial of 
this company is reported as saying that all the rails were 
on hand and that tracklaying would be completed from 
Rutherfordton to Marion, N. C., by Oct. 15. On the section 
from Marion to the Tennessee State line grading is being 
actively pushed. Grading on the extension to Augusta, 
Ga., is progressing favorably. 

Bristol, Blisabethtown & North Carolina,—W ork is 
making good progress on the line from Bristol to Moun- 
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tain City. The work on the bridge at Elizabethtown, 
crossing the Watauga River, is nearing completion, and 
it is expected that trains will be running to this point by 


Jan. 1. 
Projects and Surveys. 


Charlottesville & Southern,—A correspondent writes: 


This road is projected to run from Charlottesville, Va., 
to a connection with the Richmond & Allegheny P. R., or 
to the James River, a distance of about 24 miles, The route 
is generally favorable and passes through a good agricul- 
tural and mineral region. ‘there will be only one —T 
of any size. The principal business of the road will be in 
soapstone, granite, iron, and agricultural produce. It is 
expected that surveys will commence in a few weeks, and 
that the contracts for construction will be let about Jan- 
uary. 


NORTHWEST. Existing Roads. 

Eastern Minnesota.—This company is building a 
short extension in West Superior, Wis. 

Duluth, Pierre & Black Hills.—Surveyors are now 
locating this line from Aberdeen toward Pierre, S. Dak., 
and expect to bave a portion of the road ready for the 
graders in a few days. Construction is already in pro- 
gress at Pierre. 

Port Arthur, Duluth & Western.—Large quantities 
of steel rails are arriving at Port Arthur for this road and 
tracklaying will be pushed. It is expected to have the 
road completed to Sand Lake by Jan. 1, 1891. 

Chicago, Iowa & Pacific.—This company has been 
chartered in Iowa for the purpose of acquiring the Fort 
Madison and Northwestern R. R. 

Projects and Surveys. 

Emmetsburg & Des Moines.—Chartered in Iowa to 

build a railway from Emmetsburg to Des Moines, Ia. 
SOUTHWEST. -Existing Roads. 

Chicago, St. Paul & Kansas City.—An official of 
this road is reported as saying that the grading has been 
completed on the Leavenworth & St. Joseph R. R., and 
that tracklying will begin in a few days. 

Kansas City Suburban Belt.—A correspondent writes 
us as follows: 


The object of this road is to do a general suburban 
freight and passenger traffic and to furnish terminal 
facilities for the various railways entering the city. Six 
miles of double track road are already in operation and 
construction is now in progress on an additional 6 miles 
- single track. It is expected to begin tracklaying about 
Nov. 15. 


Projects and Surveys. 

Abilene & San Angelo.—-About $43,000 of the required 
$50,000 to secure the construction of this Texas road has 
been secured. 

ROCKY MT. AND PACIFIC,—Existing Roads. 

Northern Pacific .—The Green River & Northern R.R, 
Co. has filed articles of incorporation with George 
Browne, J. H. Mitchell, Jr., and W. O. Chapman, incor- 
porators. The object of the company is to build a railroad 
from Durham, Wash., in a general northerly direction, to 
a connection with the Seattle, Lake Shore & Eastern by. 
in the vicinity of Snoqualmie Falls, together with all 
branches or spurs connecting the railway with any other 
points in the State, as the trustees may determine. It is 
also the purpose of the company to build a railway from 
Palmer, on the Line of the Northern Pacific R. R., in King 
County, running in a general westerly direction, by way 
of Mucklehoct prairie, to Stuck Junction.—-The Lewiston 
extension of the Northern Pacific cannot be finished be- 
fore next spring. Delay has been caused in trying to 
obtain a right of way across the Nez Perces reservation. 
The Interior Department is now negotiating with the 
Indians, and a conclusion is expected soon. Track is laid 
almost to Moscow, and will be extended as taras Kendrick 
in time to transport this year’s crop. 

Great Falls & Canada.--This road has been opened for 
traftic. The Great Falls & Canada R. R. Co. was orga- 
nized last October, with Donald Grant, of Faribault, 
Minn., President, for the purpose of connecting with the 
railway of the Alberta Railway & Coal Co., whose head- 
quarters are at Lethbridge, Alberta. Construction was 
commenced last spring and is now completed. ‘the road 
will make another outlet for the coal mines at Leth- 
bridge, the product of which is, itis claimed, is of a su- 
perior quality and the best in that section of the country. 
The Great Falls & Canada also completes a connection 
between the Canadian Pacific and the Great Northern, 
the former at Dunmore, Can., and the latter at Great 
Falls, Mont. Lethbridge isa place of about 1,500 inhabi- 
tants and gives great promise for the future. Itis 198 
miles from Great Fatis and 110from Dunmore. The new 
road runs through a fine grazing country. 

Coos Bay, Roseburg & Eastern.--A large amount of 
material is arriving for the construction of this road and 
work is expected to begin in a few days. 

Ilivaco Railway & Navigation Co.--Richard Haber- 
sham, Chief Engineer, has begun surveys for a line from 
Stout’s, on the beach, to deep water on the Columbia 
River. 

Atchison, Topeka & Santa Fe,--Grading has been 
commenced on the belt line at San Bernardino, Val. 

Fairhaven & Southern.—A force of 200 men are 
at work clearing the grade near the International bound- 
ary and it is expected that connection will be made with 
the Canadian Pacific branch in about a month. Work is 
in progress on the bridge across the Nooksack River and 
six of the ten spans of the Frazer River bridge are com- 
pleted. 
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Denver & Rio Grande.—It is probable that this com- 
pany will build a line from Wagon Wheel Gap up the 
valley of the Del Norte to Willow Creek, with a branch 
from Willow Creek to mines. 


Montana,—A press dispatch says: The railways now 
in course of construction in the state of Montana are the 
Missoula & Coeur d'Alene cut off, the western extension 
of the Great Northern, the Great Falls & Alberta, a por- 
tion of the Cooke City & Rocky Fork branch of the North- 
ern Pacific, and a number of smaller branches of the 
three trunk lines in the state. About 4,000 men are now 
employed on the Missoula cut-off. The road is being con 
structed by the Northern Pacific, and it is expected to 
have it completed to the state line by Nov. 1. About 25 
miles of the extension of the Great Northern Ry. have 
been completed west of Fort Assiniboine, and the con- 
tractors are increasing their force of men so as to com- 

lete the 108 miles to the summit of the mountains before 
being compelled to quit work for the winter. On the 
Great Falls & Alberta = afew miles of track remains 
to be laid to complete the line from. Great Falls to Leth- 
bridge, Alberta. This road is being built by the Alberta 
Coal Co. to secure a market, and competition in freight 
rates now being in the hands of the Canadian Pacific. 
The line will open up coal fields among the richest in the 
northwest. The Northern Pacific is pushing the work on 
the branch to Cooke City, and if Congress grants ‘the de- 
sired right of way through a portion of the park, the mines 
will be reached before hard winter sets in that mouotain- 
ous region. 


Projects and Surveys. 

Boise Central,—This company wishes to secure money 
to build a railway from Boise City, Idaho, to a connection 
with the Oregon Pacific R. R., a distance of 47 miles. Sec 
retary, Chas. A. Clark. Boise City, Idaho. 

Montana & Wyoming.—Chartered in Montana to 
build a railway from some point in the southwestern part 
of the State to Helena. 


CITY TRANSIT. 


Dummy Railway.--Joplin, Mo.—Surveys are being 
made for a dummy line to Carthage, Webb City, Carter- 
ville and other important mining camps. Construction 
will begin as soon as the surveys are completed. 


' Cable Railway.— Washington, D. C.—The Washing- 
ton & Georgetown R. R. has voted to operate a part of its 
system by cable. President Hurt is reported as estimat 
ing the cost of the change at $2,000,000. 


Electric Railways.—New lines or extensions of ex- 
isting plants are proposed at Boston, Mass., by the 
West End Street Ry.; Syracuse, N. Y., by the Syra- 
cuse, Eastwood Heights & Dewitt R. R.; Allegheny, 
Pa., by the Troy Hill Passenger Ry. and the Perry 
Street Ry.; Athens, Ga., address J. T. Voss; Clarksville, 
Tenn., address T. Carkutff; East Chicago, Ind, address J. 
G. Torrence; Houston, Tex., address Maj. W. H. Crank; 
Durango, Colo., address Joseph Prewitt; Corvallis, Wash. 

Lawrence, Mass.—The Merrimac Valley Horse R. R. 
has received permission to use electricity on all its lines. 

Jamestown, N. ¥.—The Mayor and 6 Aldermen have 
been appointed a committee to investigate the proposed 
intreduction of electricity on the street railway. 

Troy, N. ¥.—Baerman & Kaley have recently sur- 
veyed several new lines for the Troy & Albia Horse Ry. 

Philadetphia, Pa.—The Traction Co., which has here- 
tofore shown a decided preference for cable railways, is 
reported as about to build an electric line to Frankford, 
Tacony and Holmesburg. 

Washington, D, C.—Engineers are reported to be 
locating an electric line from this city through Chevy 
Chase to Knowles or Kensington, Md. 

Cumberland, Md.—A profile of the proposed electric 
railway has been prepared and will be laid before the City 
Council shortly. 

Roanoke, Va,—K. T. Lynch, Jr., of New York City, wil 


* be in charge of the construction of the electric line here. 


The overhead trolley system will be used. 

Lynchburg, Va.—The West Lynchburg Land Co. has 
made arrangements with C. H. Harman, President Na- 
tional Improvement Co., New York City, for a complete 
electric railway plant. 

Atlanta, Ga.—The Atlanta, West End & McPherson 
Street Ry. has decided to adopt the Edison-Sprag.ue system 
on its 5 miles of track. Both T and girder rails will be 
used. 

Topeka, Kan.—The Topeka Rapid Transit Ry. has been 
granted permission to build an electric line. 

Houston, Tex,.—On Sept. 22two new companies applied 
to tne City Council for right to build electric lines. 

Los Angeles, Cal.—A storage battery belt line is pro 
jected. Capt. Barrett can give information. . 

Madison, Wis.—According to newspaper reports some 
eight or ten miles of new street railway track will be laid 
and the whole system operated by electricity. 


New Companies.—Woronoco Street Ry., Westfield, 
Mass.; Sec’y., 8. B. Campbell. Verner Street Ry., Alle- 
gheny, Pa.; capital stock, $6,000; directors, G. W. Hender- 
son, J. N. Hilland others. Knoxville, Va., Street Ry., 
capital stock, $100,000. Underground Electric Traction 
Co., Baltimore, Md.; capital stock, $100,000; incorporators, 
J. J. Husband, F. L. Morling, J. J. Meyer and others 
Ocmulgee Street Ry.. Macon, Ga.; capital stock, $100,- 
000; incorporators, J. C. McBurney, J. W. Cabaniss, J. 
S. Baxter and others. Electric Belt Line Ry,, St. Au- 
gustine, Fla., capital stock, $75,000; incorpora H. Can- 
field, C. D. Blauvelt, G. Old. Chicago, Ill., Electric 
Transit Co,; capital stock, $12,000,000; J. M. Hannahs, W 
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H. Powell, G. W. Stanford. Northwestern Electric 
Street Ry., Chicago, Tl. ; capital stock, $200,000; incorpo- 
rators, W. Boldenweck, P. J. Maginnis, G. Sill. Taylor 
street Ry., Austin Tex.: capital stock, $20,000. 


BRIDGES, TUNNELS AND CANALS. 


Bridges. West Sparta, N. ¥.—An iron vridge will be 
puilt across the Canaseraga River to replace the one re- 
cently destroyed by floods. , 

Salem, Mass,—Bids will be received until Oct. 6 for the 
construction of an iron pivot drawbridge over the Powow 
agen Tenn,—Bids will be received for the construc- 
tion of two iron bridges to Englewood. 

Burlington, Ia,—There is talk of spanning the Mis- 
sissippi at Burlington with a pontoon bridge. Stewart, 
the pontoon bridge builder, offers to build a first-class 
structure for $12,000 and to have it completed in 30 days. 

Midlothian, Tex.—A bridge is proposed over Soap 
Creek. 

Round Timber, Tex.—An iron bridge over Spring 
Creek, Baylor Co., is talked of. 


WATER-WORKS. 


NEW ENGLAND 
Eastport, Me.—A new pumping station and dam are to 
be constructed by the Eastport Water Co., near Perry. 
intrim, N. H.—We have received the following from 
S. R. Robinson: 


If the works are built the work will probably be done 
by a private party. At the annual meeting in March 
S. R. Robinson, T. D. Dresser and C. B. Gardiner were 
appointed a committee to investigate the question of sup- 
plying the village with water. Engineer George C. Pat- 
ten, of East Deering, N. H., is preparing plans for bringing 
water from springs, 144 miles west of the village. The 
reservoir will be 181 ft. higher than Main St. Population, 
SOU. 


Milford, N. H.—J. M. Laws, Town Clerk, informs us 
that the town has voted to buy at once the plant of the 
Milford Water-Works Co. 

Lowell, Mass.—The Board of Aldermen has again 
passed a resolution authorizing a loan of $6,000 for a new 
pumping engine of 10,000 galls. capacity. 

Olneyville, R, I.—The question of laying some 20-in. 
pipe and setting several new hydrants is under considera- 
tion. W. N. Fiske is the Water Commissioner. 

MIDDLE 

Huntington, L, 1., N. ¥.—Two companies are inter 
ested in the question of putting in a system of water 
supply; one a home and the other an outside company, 
the latter represented by George OJney. 

Washington, D. C.—District Commi-sioner Lusk, in 
his annual report, recommends that an appropriation of 
$130,000 be made for laying new mains, setting new hy- 
drants, cte., during the coming year. 

SOUTHERN. 

Berryville, Va,—The Berryville Water Co. will re- 
ecive bids until Nov. 1 for the construction of works. A. 
J. Lee, Pittsburgh, Pa.. is engineer. Secretary, T. S. 
Thompson, may be addressed for copies of the plans 
and specifications. 

Roanoke, Va,—Extensions are being made. 

Deblin, Ga.—The citizens are making an effort to have 
a well put down. 

Gainesville, Ga,—Engineer N. W. Davis, of Atlanta, 
Ga., is now putting in works in accordance with plans 
and specifications prepared by him in July. Water is to 
be pumped from a large supply well through a 10 in. main 
to a reservior or stand-pipe, thence by gravity into the 
supply pipes. The well will be supplied from Castleberry 
Creek, a mountain stream, about 24 miles northwest of 
Gainesville. 

Griffin, Ga.,—Construction work is progressing rap- 
idly. The supply is to be taken from springs. E. P. 
Hunter is superintendent of construction. 

La Grange, Ga.—The following is from E. D. Putnam, 
Mayor: 


_The city will have an act passed by the Legislature in 
November providing for an election to vote on issuin 
bonds for water-works. If works are built, water will 
probably be pumped from springs or a creek to a stand- 
pipe. It is hoped that contracts may be let in December. 


Macon, Ga.—It is reported that Eastern capitalists are 
investigating with a view of purchasing the entire plant 
of the Macon Gas Light and Water Co. for $175,000.— 
Engineer E. F. Fuller, of New York, is looking over the 
company’s plant with a view to making an estimate of its 
value. 

Montezuma, Ga,—The town wants a system of water 
supply. 

Riverside, Fla.—(A suburb of Jacksonville, Fla.}—The 
Riverside Artesian Well Co. has been granted permission 
to lay water mains througb the streets. An artesian well 
is now being put down. Stephen E. Foster, Secretary 
can furnish information. ; 

Grenada, Miss.—A citizens’ vote is to be taken on the 
question of issuing $20,000 of 20-year 7% bonds for building 
water-works, etc. 

Water Valley, Miss.—A large majority vote has been 
cast in favor of issuing $10,000 of bonds for constructing 
water-works, etc. The question is in the hands of the 
Board of Aldermen. 

West and North Knoxville, Tenn.—It is reported 
that a stock company is being organized to purchase land 
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near Knoxville,Tenn., and lay a pipe-line to convey spring 
water to these towns. 

South Pittsburgh, Tenn.—A new reservoir is to be 
constructed by the company. 

Middlesborough, Ky.—The following is from A. H. 
Martine, Chief Engineer and Superintendent of the 
Middlesborough Water Co.: 

The present temporary eupply ie pumped from Yellow 
Creek to a tank on Arthur Heights, the artesian well 
mentioned in the last Manual of American Water- 
Works having been abandoned. The company will build 
a dam about 35 ft. in height across Yellow Creek Valley. 
The will have a masonry heart-wall, founded on rock, 
and probably impound about 400,600,000 galls. 

A 6,000,000-gall. vertical pumping engine will force 
water through a 24-in, main to a 1,000,000-gall. stand-pipe, 
275 ft. above the city. The contract for the pump has not 
been let, but the stand-pipe will be built by the Cunning 
ham Iron Works, of Boston. About 124 miles of 24 to 4 
in. pipe will be laid and 50 hydrants set. The 24 and 20 in. 
pipe will be furnished by the Anniston ( Ala.) Pipe Works, 
and the remainder of the pipe and all 7 by the 
South Pittsburg (Tenn.) — Foundry. Ludlow valves 
and hydrants will be used. It is expected that the works 
will be completed by July or August, 1891. 


NORTH CENTRAL 


Eaton, O.—John W. Hill, Consulting Engineer, of Cin- 
cinnati, O., has been engaged to prepare plans and esti- 
mates for a system of works. 

Marysville, O.—We have received notice that con- 
tracts have been awarded as follows: 


Cast-iron pipe and specials, Ohio Pipe Co., Columbus, O., 
pire: $26 93 per ton; specials, 24 cts. per .; valves, Galvin 
3rass & Iron Works, Detroit, Mich.; hydrants, Holly Mfg. 
Co., Lockport, N.Y.; stop boxes, Bingham & Taylor, of Buf- 
faio, N. Y.; pipe-laying and erecting pumping station. 
Wm. Patrick & Co.; driven wells, E. A. Stimson & Co.. 


The cortract for pumping machinery, storage dam and 
influent pipe, is yet to be awarded. Estimated total cost 
of works, $50,000. John W. Hill, of Cincinnati, O.. is the 
Consulting Engineer. 

Van Wert, O.—We are informed that contracts for 
building works will be let next week. 

Huntington, Ind.--Consulting Engineer John W. Hill, 
of Cincinnati, O., informs us that the following contracts 
have been awarded: 

Cast-iron pipe and special castings, Addyston Pipe & 
Steel Co., Newport, Ky.; pipe, $26.10; specials, 2% cts.; 
stop valves, Galvin Brass Rg Iron Works, Detroit, Mich.; 
hydrants, Bourbon Copper & Brass Works, Cincinnati, O. ; 
valve boxes, A. W. Morgan; pumping machinery, Boughen 
Engineering Co.; driven wells, E. A. Stimson & Co. 

Estimated total cost of works, $100,000. The plant is to 
be completed early in 1891. The water company will 
build the pumping station, lay the mains and the intake 
pipe and construct the intake pier. 

Jeffersonville, Ind.—The suction pipe connection with 
the river is to be reconstructed, and an auxiliary infiltra- 
tion well is to be built. Consulting Engineer John 
W. Hill, of Cincinnati, O., has been engaged to prepare 
plans and estimates. 

Madison, Ind,—Estimates and plans for an infiltration 
well are to be prepared by Consulting Engineer, John W- 
Hill, of Cincinnati, O. 

South Bend, Ind .--The flume supplying water to drive 
the water wheels at the pumping station recently col- 
lapsed, leaving the city dependent upon one steam pump. 
A new flume, estimated to cost $5,000, will be built. 

Terre Haute, Ind.—Difticulties between the City Coun- 
ciland the Terre Haute Water-Works Co. seem likely to 
be settled in an equitable way, the company showing 
commendable fairness in its propositions, according to 
the Terre Haute Express for Sept. 28. The Council 
claimed that there had been inefficient pressure, impure 
water, an excessive number of hydrants and unfair rates 
for some purposes. The company claims that the pressure 
will soon be increased and the water filtered, and offers to 
adjust the other troubles. 

Detroit, Mich.—Natural gas, it is reported, will be 
adopted as fuel for the pumping works. 

Kalkaska, Mich.—We have received the following 
official information. 

The Michigan Pipe Co., of Bay City, Mich., has been 
awarded contracts to furnish the town with about 3% 
miles of 3, 4, 6 and 8-in. “Improved yee water pipe.” 
as well as the special castings and valves necéssary 
in the construction of their new water-works system, an 


30 double nozzle hydrants. All the material is to be ready 
for operation this fall. 


Monticello, IU.—Bids will be received until Oct. 15 for 
sinking and casing a well not more than 500 ft. in depth, 
or less, at the option of the city. The well must be cased 
with wrought iron, 6 ins. in outside diameter, having 
screw and socket joints, and weighing not less than 9,346 
lbs. per ft. 

River Forest, Ilt.—The River Forest Water, Gas and 
Electric Light Co, was incorporated Sept. 23 by H. E. 
Broughton, F. C. Smith and Henry Struble, with a capital 


stock of $75,000. The compary proposes to construct 
water-works at once. 


NORTHWESTERN. 


Toledo, Ia,—The contract for constructing the water- 
works has been awarded to Geo. C. Morgan, of Chicago. 

Argentine, Kan.—Plans have been drawn for a new 
pump-house to be located at the east end of the Saata Fé 
yards. It will contain three large boilers. 

Lexington, Neb.—The City Council has ordered plans 
drawn for a $20,000 system of water-works. 

Meriden, Neb.-—A contract for an artesian well for the 
water-works has been let. 
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Schuyler, Neb.—A committee has been appointed to in- 
vestigate the construction of works. Address E. L. True 
or C. J. Phelps. 

Sturgis, S. Dak.—The town now has under consider- 
ation a proposition to establish a water supply system. 

Fargo, N, Dak.—¥. P. Wheeler, Beloit, Wis., and F. 
Wing, Kansas City, Mo.,appraisers of the works of the 
Fargo Water & Steam Co., have submitted their report. 
Their valuation of the plant is $65,748. The city will pay 
$15,800 in cash, and assume the indebtedness of the com 
pany, $18,000, with accrued interest on the same, $1,120, 
The balance, $828, is practically due the city from the 
company. 

Springjsield, 8S. Dak.—A. T. Bridgeman has sent us 
the following: 

Gray Bros. & Co., of Milwaukee, Wis., have been 
awarded the contract for sinking an 8-in. well. Work 
will be commenced on Oet. 15. The well is to furnish 
power at first for running a flouring mill. Later, a main 
will probably be laid for supplying water to the town. 


Engineer, 5S. Henderson. Chairman Water Board, R. 
Groat. J. L. Turner may be addressed for information. 


SOUTHWESTERN 

Kansas City, Mo,—An ordinance to pave and grade a 
alarge number of streets has been reported from the 
engineering department. 

Kansas City, Mo,—A nearly unanimous vote was cast 
at the special election on Sept. 23, favoring the amend- 
ment to the city charter to allow the city to build new 
works, buy or lease the existing works, or to renew the 
contract withthe water company. Before any proposi 
tion is accepted as final the citizens will again vote upon 
it. 

Flatonia, Tex .— Works are projected. 

Floresville, Tex.—-A recent fire has increased the de, 
sire for water-works, 

Henrietta, Tex —The Henrietta Improvement & Water 
Co. intend#to build works here. 


Toakum, Tex.—I\t is reported that a contract for works 
has been let. 

Det Norte, Col.—An agreement has been reached be 
tween the town and the Mill Co. relative to water-works 
and the construction of the system will be begun at once 
Bonds have been ordered issued. George 1). Nichol will 
be engineer in charge, andS. P. Hoyne will superintend 
the excavations. 

PACIFIC 

Blaine, Wash,.—The supply main is now being laid to 
connect with some springs 

Gervais, Ore,—The city has let a contract for a wind- 
mill and tank costing $1,000, and about 450 ft. of pipe wil, 
be laid for fire protection. 

Payson, Utah,.—There is some talk of putting in works, 
but the matter is very indefinite. 

Alessandro, Cal,—The contract has beon let for laying 
a pipe line to the town. It will be about 20 miles long by 
2ft in diameter, and carry 1,09 ins. of water. The new 
water supply system for the city is nearly completed. 

CANADA, 

Cote St. Antoine, P. Q.—The company has requested 
the city of Montreal ty connect the latter's high level 
main with the company's mains. 

St. Johns, P. Q.—An appraiser has valued the private 
works here at $48,000, and the town has offered the owners 
$55,000 for the plant. The offer, probably, will not be 
accepted, as the owners claim that the price must be 
determined by the revenue. 

Pretanguishene, Ont.—Town Clerk Henry Jennings 
has sent us the following information; 


Contracts will be let on Oct. 4 for works to be completed 
in Jan., 1891. Estimated cost, $18,000 to $20,000, to be 
procured by town debentures. Water will be pumped 
from springs to a tank to be constructed on a 50-ft. eleva- 
tion. Chairman Water Board, C. Beck. Engineer for all 
work, John Gall, of Toronto, Ont. Population, 2,700. 


Gananoque, Ont,— Sealed tenders will be received un- 
til Oct. 20 for doing all work and supplying all the ma 
terial and machinery for a complete system of water- 
works, including the erection of a pump house, with re- 
quired machinery and appliances, in accordance with the 
plans and specifications of Willis Chipman, C. E., of To- 
ronto, Ont. Form of tender can be had on application to 
8. McCammon, Town Clerk. 

Winnipeg, Man.—A motion has been made by Alder- 
man Black to the effect that the Winnipeg Water-Works 
Co. be notified of the city’s intention to purchase the 
company’s works, and requesting the latter to appoint an 
arbitrator within 30days. The resolution names Thos. C. 
Keefer, Ottawa, as arbitrator for the city. 


ARTESIAN WELLS 


Charleston, 8. C,—A 1,200 ft. well is to be put down by 
the Eureka Ice Co. 

Abbeville, Ga.— Arrangements are being made to bore 
a well. 

Darien, Ga,—Another well is to be sunk. 

Vienna Ga.—The authorities are preparing to sink a 
well in Courthouse square. 

Tennille, Ga.--An artesian well is to be sunk. If it is 
a success a water supply system will be erected. 

Arcadia, Fla.—Iit is reported that an artesian well is 
to be put down by Reed Bros. 

Jacksonville, Fla.—A well is being driven at thé elec. 
tric light station. It will be 1,000 ft. deep and 10 ins. in 
diameter. 
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Huron, 8, Dak,—lhe South Dakota Board of Irriga- 
tion will receive bids for putting down ten 6-in. wells in 
Beadle, Brown and Spink counties. The wells must fur- 
nish 100 lbs. pressure.——A second artesian well has been 
carried toa depth of 650 ft., where a flow has been ob- 
tained. The well will be sunk deeper. 

Terrell, Tex.— Another artesian well will be sunk. 

Golden, Col.—Tubular wells are to be sunk by the 
Irrigation & Hydraulic Co. to secure a water supply for 
the placer fields in this vicinity. The most improved 
boring machinery will be required for this work. About 
$50,000 will be expended. Address J. B. Mayo, Superin- 
tendent 

Mojfat and Garrison, Col,—The Denver & Kio 
Grande R. R. Co, is sinking wells at these places to sup- 
ply water to the San Luis district. 


IRRIGATION. 

Tarpon Springs, Fla,—The Tarpon Springs Irriga- 
tion and Development Co. has been incorporated to build 
works. Capital stock, $250,000. The incorporators are : 
A. P. K. Safford, G. B. Johnson, J. C. Fromme and 
others. 


SEWERACE AND MUNICIPAL. 


Paving has been ordered in the following cities: Pitts- 
burg, Pa., grading, paving and curbing; Americus, Ga.; 
Topeka, Kan., brick; Alameda, Cal., macadamizing. 
Grading has been ordered at Troy, N. Y., Providence, R. 
I., Newark, N. J, Omaha, Neb., Duluth, Minn., St. Paul, 
Minn. 

Toronto, Ont.—A number of streets have been ordered 
paved with asphalt and cedar block. 

Buffalo, N. ¥.—Assessment rolls have been filed for 
asphalt paving on a number of streets. 

Newark, N. J.--A number of streets have been ordered 
paved with oblong trap blocks and cobble stone. 

Columbus, O.—Grading and paving with asphalt, stone 
or brick has been ordered on several streets. 

Aryentine, Kan,—Macadam and cedar block pave- 
ments have been ordered on a number of streets. 

San Francisco, Cat,—Street Superintendent Ashworth 
has advised macadamizing, bituminous rock paving and 
grading on a large number of streets. 


Sewers have been ordered at Chelsea, Mass.; Lincoln, 
R. 1., Buffalo, N. Y., 10, 12 and 15-in. tile; Pittaburg, Pa., 
Duluth, Minn., St. Paul, Minn., Los Angeles, Cal., 8-in. 
pipe; toronto, Ont. 

Rochester, N. Y.--A large sewer, costing $37,000, has 
been ordered. 

New York City.—Proposals for sewers costing over 
$600,000 are now advertised. 

Washington, D, C,—Capt. Lusk has estimated the ex- 
penses for sewerage works during the coming year at 
$45,000 for cleaning and repairs, $25,000 for replacing ob- 
structed sewers, $317,500 for new works, and $17,500 for 
incidentals, making a total of $547,390. 

Hoboken, N. J.—Plans fora new system of sewerage 
and drainage, costing $250,000, have been prepared. 

Newark, N. J.--The Council Committee on Sewers have 
reported orders for a number of new sewers. 

McKeesport, Pa.—A 7-ft. brick sewer costing nearly 
$30,000 is proposed. 

Cincinnati, O.—Ordinances for a number of sewers 
have been forwarded to the City Council by the Board of 
Public Improvents. 

Columbus, O.—Pipe sewers, 20, 18, 15 and 12 ins, in 
diameter, have been ordered. 

Springfield, Mo,—Surveys for a complete sewerage 
system are being made by Nier & Hartford, ef Chatta- 
nooga, Tenn. 

Red Oak, Ia.—The City Council has decided to put in 
a sewerage system as soon as possible, 


Street Lighting.—Toronto, Oat.—The cost of the 
system as provided under the recent tenders would be, 
930 electric lights at 2954 cents per night, $100,986; 945 or- 
dinary gas lamps at $23 each per annum, 55 Lambeth 
lamps at $73 each per year; a total of $126,736. 

Washington, D, C.—Capt. Lusk, of the Engineer Corps, 
U.S. A, has reported in favor of an expenditure for 
$46,000 for electric hght extensions, and suggests that the 
gas lamps be lit 3,000 hours per annum instead of 2,600 as 
now. This increase would entail an addition of $13,000 to 
the $138,00) now paid for gas lights. 


Gas Plant.— Nashville Tenn.—City Engineer Jowett 
has prepared plans for a gas plant and mains to be built 
by the city. The work will require nearly 130 miles of 
ripe and the cost is estimated at $441,300. 

Bonds.— Louisville, Ky.—The City Council has 
authorized the issue of $100,000 of paving and $20,000 of 
sewer bonds. 


ELECTRICAL. 


Electric Light plants are proposed at Hyattsville, Md., 
address J. H. Ralston; Hinton, W. Va.; Carrollton. Ga., 
address D. F. New; Darien, Ga.; Lakeland, Fla., address 
H. C. Sloan; Lake Charles, La., address the M. T. Jones 
Co., Plaquemine, La.; Catlettsburg. Ky., address Car- 
penter Electric Light & Power Co.; Frankfort, Ky., ad- 
dress the Allen-Bradley Co.; Peach Orchard, Ky., address 
the Great Western Mining & Mfg. Co.; Fenton, Mich.; 
So. Denver, Colo., address the So, Denver Light & Power 


Co. ; Modesto, Cal , address A. C. Swain, of Merced, Cal. 
Extensions are contemplated at Sumter, 8. C., by the 
Sumter Electric Light Co. and at New Orleans, La., by 
the Louisiana Electric Light Co. 

Washington, Pa.—The city has contracted with the 
Edison Co. for 46 street arc lights at $75 per light per 
annum. ; 

Richmond, Va.—There is some prospect of the city 
gas works buying an electric light plant. 

Independence, Kan,—The City Council has awarded 
contracts for street lighting to the Gas company at $1 per 
light per month and to the Electric Light Co. for 2,000 
c. p. lights at $4 per month, 

New Companies.—Werry, Pa., Electric Light Co.; cap- 
ital stock, $5,000; incorporators, G. F. Huff, A. O. Caven 
and E, Piteairn. Orangeburg, 8. C., Electric Light & 
Power Co.; capital stock, $3,000; Charles Cope, Sec’y. 
Titusville, Fla., Electric Light Co.; capital stock, $10,000; 
Sec’y, S. F. Gray. Hazletine Electric Co., St. Louis, Mo.; 
capital stock, $650,000; incorporators, C. W. Hazeltine, G. 
W. Parker, D. R. Russell, 


CONTRACTING. 

Paving.—Newark, N. J.—Recent street contracts 
were made at the following prices: Filling, 40 cts. per cu. 
yd.; 20 x 4-in. curb, 40 cts, per ft.; bridging, 25 and 40 cts. 
per sq. ft.; square trap blocks, $1.69 per sq. yd; oblong 
granite blocks, $2.79 per sq. yd. 

New York City.— Recent bids for street work were at 
the following figures: 14,200 sq. yds. trap block pavement, 
$2.13 and $2.43 per sq yd.; 5.840 aq. yds. of same, $2, $2.04 
and $2.25 per sq. yd.; 13,500 cu. yds. excavation, 20, 29, 30, 
40 and 60 cts. cer cu. yd.; 17,600 cu. yds. rock excavation, 
$1, $1.20, $1.35, $1.40 and $1.50 per cu. yd.; 55,000 cu. yds. 
filling, 33, 35, 37 and 50 cts. per cu. yd.; 460+q. ft. new flag- 
ging, 23 and 24 cts. per sq. yd.; 29,400 sq. ft. new flagging, 
23, 26, 27 and 30 cts, per sq. yd. 

Kansus City, Mo,- The last report of the Board of 
Public Works states that within the last three months, 
10,832 sq. yds. of asphalt paving costing $30,328, and 27,756 
sq. yds. of cedar bluck paving costing $40,476 have been 
laid. 

Colambus, O.--A recent contract for asphalt paving 
was awurded at $2.57 per sq. yd 

Grading.—-Om«ha, Neb,—Recent bids for street grad- 
ing were at 12.4, 13.25 and 14.3 cts. per cu. yd. 


Sewers — Luitimore, Md,—Prices on recent bids for 
sewer work ranged as follows: Broken stone, $1.59 to $2 
per cu. yd.; sand, 68 to 73 cts. per cu. yd.; paving blocks, 
$108.75 ani $160 per M.: hand-made brick, $8.25 and $8.50 
per M.; Roundtop cement, $1.12 per bbl.; Rosendale, 
$1.25: Portland, $2.90 to $3: Crescent, $1.19; Cumberland, 
$1.55. 

Los Angeles, Cal.—Contracts have recently been 
awarded for sewer pipe at the following rates: 24-in., $1.95 
per ft. and $7.25 for Y branches; 20-in., $1.324 per ft. and 
$5.09 for Y branches; 18-in., $1.13 and $1.14 per ft. and $4.35 
and $4.38 for Y branches; 15-in., 8 cts. per ft. and $4.85 for 
Y branches. 

Levee Work.—Alexandria, La.—Recent contracts 
were awarded at 19% and 19% cts. per cu. yd. 


PROPOSALS OPEN. 

Sewers.—Chicopee, Mass.—Laying 1,000 ft. of 24-in. 
pipe, which is furnizhed by the town. E. Gaylord, 
Oct. 6, 

New York City.—Several large contracts. T. F 
Gilroy, Oct. 15. 

Cleveland, O.—C. G. Force, Oct, 9, 

Columbus, O.—A number of 12 and 15-in. pipe sewers, 
Board of Public Works, Oct, 10. 

Streets.— Boston, Mass.—Grading. Park Commission. 
Oct. 6. 

Flatbush, N, ¥.—Grading, paving, curbing and laying 
cross walks. Street Board, Oct. 8. 

New York City.—Large amount of repaving. T. F. 
Gilroy, Oct. 7. 

Marietta, Ga.—Macadam road to the national 
cemetery. Major J. W. Scully, Atlanta, Ga., Oct. 25. 

Cleveland, 0.—Grading, paving with asphalt on con- 
crete foundation, resetting curb. C. G. Force, Oct. 9, 

Columbus, O.—Asphalt, stone or brick paving on sev- 
eral streets. Board Public Works, Oct. 10. 

St. Paul, Minn. Grading. R. L. Gorman, Oct. 9. 

Training Wall.—Sarannah, Ga.— Separate bids are 
wanted for the dredging and stone work. O. M. Carter, 
Oct. 15. 

Sea Wall. —Governor’s Island.—Col. D. C. Houston, 
39 Whitehall St., New York City. 

Pile Wharf.—Sandy Hook, N J.—Lieut.-Col. G. L. 
Gillespie, Army Building, New York City, Oct. 25. 

Drawbridge.—Salem, Mass.—Pivot drawbridge over 
Powow River, County Commissioners, Oct. 6. 


MANUFACTURING AND TECHNICAL. 


Cars.—The Pullman Co is repsrted to be building two 
unusually fine vestibule sleeping-cars for the Indianapo- 
lis-Chicago express on the Pennsylvania R. R. Barney, 
Smith & Co. are building a number of passenger coaches 
for the Toledo, Peoria & Western Ry. 


Locomotives.—The Columbus, Hocking Valley & To- 
ledo Ry. has contracted with the Baldwin Co for 10 


heavy freight locomotives. The Louisville, New Albany 
& Chicago Ry. will buy five heavy passenger locomotives. 
The New York Central R. R. has recently completed 30 
large freight locomotives. The Jacksonville, Tampa & 
Key West R. R. is reported to have recently ordered 95 
new engines. The Western Ry. of Alabama recently re. 
ceived three new 82¢-ton 10-wheel locomotives. 


The Strong Engine is now in use in hauling freight 
between Cincinnati and Dayton over the Cincinnati, 
Hamilton & Dayton road, and when hauling 75 loaded 
cars it moves along seemingl} without trouble. 


A Big Consolidation,—The Pierre, S. D., Street 
Ry., the gas, electric light and the water-works com 
panies were recently consolidated, hereafter to operate 
under one head. 


A Large Hotel.—Arrangements have been perfected 
for building a $2,000,000 hotel in San Antonio, Tex. This 
will be one of the largest hotels in the South. 

A New Pier in Brooklyn, N. Y., 42 x 241 ft. will be 
built to facilitate the freight transfers of the Baltimore 
& Ohio R. R. The piers and floats will be used jointly by 
the Baltimore & Ohio, Reading, and New Jersey Centra) 
lines. 

The Washburn & Moen Mfg. Co. recently built 9 
miles of wire fence in Mahwah, N. J.,a large part of 
which is 9 ft, high and built with 15 strands of galvanized 
steel wire and iron cross stays, 


M, T, Davidson recently sent eight Davidson pumps 
to Havana, Cuba, eight to Rio Janeiro, Brazil, and 47 to 
San Francisco, Cal. 

The Enterprise Iron Works, Youngstown, 0., will 
erect a new building 175 by 80 feet which will contain 10 
double puddling furnaces with a 20-in. three-bigh muck 
trains. 

The Omaha Union Depot contract has been let to A. 
Johnson, of that city. The finished building will probably 
cost $900,000 


A New Electric Co.—P. H. ALEXANDER, C. H. BaRNEY 
and Cuas. E. CHAPIN, recently officers of the Sawyer- 
Man Electric Co., New York City, have formed a part 
nership under the name of Alexander, Barney & Chapin 
for the purpose of manufacturing and dealing in general 
electric supplies. 

The Bethlszhem Iron Works proposes to increase its 
capital stock from $3,000,000 to $5,000,000, owing to the im- 
petus given to the steel industries by the government 
contracts for armor and gun metal. Within 12 months, 
this company propose completing a plant for turning out 
as heavy armor asis constructed in any country, 


New Corporations.--Indiana Contraet Co, Evansville 
Ind.; capital stock, $20,090; directors, J. & J Nugent, J. 
Erchel, J. Arnold. Great Western Electric Supply Co., 
Chicago, Iil.; capital stock, $250,000; incorporators, H, 
W. Wolf, T. G. O'Donnel, A. A, Fliss. Madison, Ll, Car 
Co.; incorporators, L. M. Ramsey, C. F. Orthwein, W, 
Bacon. Mad.son, Ill, Water-works, capital stock, 
$20,000; incorporators, C D. McLure, C, C. Bainwater, M. 
Ramsey. Ironwood, Mich., Water Co.; capital stock, 
$100,000. River Forest, Ill, Water, Gas & Electric 
Light Co.; capital stock, $15,000; incorporators, H. K, 
Broughton, F. C. Smith, cl. Stuible. Columbian Ex- 
hibition & Transit Co., Chicago, Ill.; capitai stock. 
$109,000; incorporators, P. J. McMahon, E. V. Hitch 
H. C. Caulkins. Elliott Electric C~., Chicago, IIL; capital, 
$100,000; incorporators, M. W. Elliott, F W. Parker, 
C. P. Chapman. Consolidated Electric Co., Chicago, 111; 
capital stock, $300,000; incorporators, H. Lampert, Jr., 
L. B. Langworthy, B. J. Dahurs. Western Bituminous 
Rock Co., East St. Louis, Lil.; capital stock, $1,200,000; 
incorporato:s, G. N. Truesdale, J. A Dutfy, F. Watkins. 


Metal Market Prices.—Rails--New York: $30 to 
$31; for old iron rails, $26. Chicago: $33.50 to $34; old rails, 
$26.75 to $27 for iron, $18.50 to $22 for steel, Pittsburg: $31 
old rails, $28 to $28.25 for iron; $21.50 to $22 for steel. 

Foundry Pig-iron,—Chicago : $15.50 to $17.50. Pitts- 
burg: $15.50 to $17.50. New York: $16 co $18. 

Track Materials.—New York: steel angle bars, $1.80 
to $1.95 ; spikes, $2.20 to $2.25; track bolts, 2.95 to 3.10 cts 
with square, and 3.10 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.95 to 2.05 cts. for iron, 2 to 2.1 cts. for 
steel; spikes, 2.2 cts.; track bolts, 2.85 with square, and 
3 c's. with hexagon nuts. Chicago: splice bars, 2.25 to 2.3 
cts. for steel, and 2.15 to 2.2 cts. foriron; spikes, 2.2 to 
2.25 cts; iron track bolts $3.15 with hexagon nuts. 

Pipe.—Cast-iron, $27 to $30 per ton. Wrought iron, 
discounts as follows: 474 and 40 per cent. on black and 
and galvanized butt-welded; 60 and 47% on black and 
galvanized lap-welded. Casing, 50 p2r cent. 

Lead,—Chicago, 5.2 cts. 

Structural Material,—Pittsburg: angles, 2.25 cts.; 
tees, 2.8 to 2.85 cts.; beams and channels, 3.1 cts.; 
sheared steel bridge plates, 2.65 to 2.7 cts.; universal mill 
plates, 2.35 cts.; refined bars, 1.9 to 2 cts.; steel plates, 
4.25 to 4.75 cts. for fire box; 3.1 to 3.2cts. for flange; 2.9 
cts. for shell, 2.5 to 2.55 cts. for tank. New York: beams, 
3.10 cts.; plates, 2.25 cts.; angles, 2.1 to 2.25 cts.; tees, 7.6 
to 2.7 cts.; channels, 3.1 cts. Chicag»: angle, 2.35 to 2.4 cts. ; 


tees, 2.9 to 3.0 cts.beams, 3.2 cts.“ universal plates, 2.45 to 
2 55 che. 
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Constructing Sewers. 


Sealed proposals will be received at the office 
of tke City Auditor of the city of Dayton, until 
12 o'clock noon, Monday, Oct, 13, 1890, for fur- 
pishing and constructing about 12 
miles of brick and. pipe sewers, according to 
plans and specifications on file in the office of 
the City Civil Engineer. 

Forms of proposals, copies of the specifica- 
tions and instructions to contractors may be 
obtained at the office of the Board of City Com- 
missioners or City Civil Engineer in Dayton, 
O.. and at the office of Cady Staley, engineer 
of sewers, at Cleveland, O. 

Plans and specifications may be seen at the 
office of the City Civil Engineer in Dayton, O., | 


| 
after Sept. 30, 1890. | 
The board reserves the right to reject any or 
all bids. 
By direction of the Board of City Commis- 
sioners. G. C. Wisk, President. 


C. A. Herste, City Auditor. 39-2t 
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City of Toronto, Canada. 


TENDERS FOR PUMPING ENGINES. 


Notice is hereby given that the Committee 
on Water-Works of the municipal corporation 
of the City of Toronto will receive tenders, ad- 
dressed to the undersigned, by registered post 
only, up to the hour of 12 o’clock noon on Mon- 
day, Oct. 20, 1890, for two pumping engines of 
the duplex type, each having a daily capacity 
of 10,000,000 gallons, together with necessary 
boilers for same, the whole to be in accordance 
with the general specifications, which may be 
obtained at the office of the superintendent of 
the department, City Hall, Toronto. 


The tenders are received subject to the ap- 
proval of the properly qualified electors being 
obtained to a by-law providing the necessary 
funds. 


The lowest, or any, tender not necessarily 
accepted. 
Wo. J. Hitt, 
Chairman Committee on Water-W orks. 


City HALL, TORONTO, Sept. 19, 1890. 
39-1t 


Rushville, Ind., Water-Works. | 
Sealed proposals will be received by the Com- ! 


mon Council of the City of Rushville, Ind., un- 
til 12 o’clock m. Nov. 3, 1890, under a franchise 
to be granted by said city, for the construction 
of a system of water-works. 

Acopy of said proposed franchise may be 
had on application to the Mayor of said city. 

Security good for $500 must accompany each 
bid, either in money, certified check or bond 
signed by known parties, as a guarantee of 
good faith, the same to be returned when pro- 
posal is rejected or accepted and a satisfactory 
bond deposited with the Common Council of 
said city. 

The city dovs not bind itself to accept the 
lowest or any bid. 
WILSON T. JACKSON, 

Mayor. 


Notice to Contractors. 


OFFICE OF THE COURT OF BURGESSES OF THE 
RoROUGH OF NORWALK, CONN. 

Sealed proposals will be received at the Of- 
fice of the Chairman of the Street Department, 
No, 29 Wall St., until 11 o’clock a. M. sharp of 
Wednesday, Oct. 8, 1890, for the construction of 
a Telford MacAdam road of about 3,600 ft. in 
length. 





39-2t 





8. E. Noss, Prest. 
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Jno. E. WarRE, Secy. and Treas. 


The Anniston Pipe Works, 
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Notice to Contractor. 


Sealed proposals will be received at the 


office of the Recorder of Albuquerque, New 
| Mexico, until two o'clock P. M., 
day of November, 1890, for constructing sewers 


in the town of Albuquerque, Bernalillo Co., 
New Mexico. 


on the first 


Forms of proposals, copies of specifications 
contractors may be ob- 


tained of the Recorder or of the Engineer, and 
the plans and profiles may be seen at the office 
- = = A LA. of either of the above named parties. 
Each bid must be accompanied by a deposit 
of one thousand dollars ($1,000) as a guarantee 
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ww EA-WALL ON GOVERNOR’S ISLAND, 
\2 New York Harbor. Engineer Office, U.S. 
Army, Room 74, Army Building, 39 Whitehall 
street, New York, N. Y., Oct. 1, 1890. 


Sealca | 


proposals, in triplicate, will be received at this | 


office until twelve (12) o’clock noon, on Friday, 
Oct. 31, 1890, for the construction of a Sea- 
Wall on Governor's Island, New York Harbor. 
The attention of bidders isinvited to Acts of 
Congress approved 
1887, Vol. 23, page 332 and Vol. 24, page 414, 
Statutes at Large. Further information can 
be obtained at this office. D. C. HOUSTON 


Colonel of Engineers. 40-4. 





PROPOSALS FOR DREDGING IN SA- 
vannah River, Ga.—United States Engineer 
Office, Savannah, Ga., Tt 22, 1890.—Sealed 
proposals in triplicate will be received at this 
office until 12 o'clock M., city time, on Oct. 15, 
1890, for dredging in Savannah River, Ga. At- 
tention is invited to Acts of Congress approved 
Feb. 26, 1885, and Feb. 23, 1887, Vol. XXIII. 
e 332, and Vol. XXIV., page 414, Statutes 
at e. For all necessary information apply 
to O. M. CARTER, First Lieutenant Ca of 
Engineers, U.S. A. 40-2t 





ROPOSALS FOR STONE. MATTRESS 
and pile work in Savannah Harbor and 
River, .Ga.—United States Engineer] Office, 
Savannah, Ga., Sept. 22, 1890.—Sealed proposals 
in triplicate will be received at this office until 


All excavation necessary is to be done by \ 12 o'clock M., city time, on Oct. 20, 1890, for con- 


the contractor. Also the crushed stone to be 
used in the work, and a steam road roller are 
to be furnished by him. Profile and specifica- 
tions can be seen, and all information obtained 
of C. N. Wood, Engineer, or of the Chairman 
of the Street Department, on and after Oct. 2, 
1890. 

The Court of Burgesses hereby reserve the 
right to reject any or all bids, or to accept any 
that in their judgment will befor the best in- 
terests of the Borough. 

Bonds satisfactory to the Court m amount 
will be required of those to whom the contract 
may be awarded. 

Cash, or a certified check made payable to 
the Treasurer of the Borough to the amount of 
$300 must accompany each bid, as a guarantee 
that in case the contract is awarded the party 
will, within three days after notification of 
award, execute said contract. All checks will 
be returned to the bidders submitting pro- 
posals as soon as the contract is awarded. 
Proposals must be endorsed upon the outside 
of the envelope with the name of the bidder, 
and marked proposal, and addressed to E. N. 
Sloan, Chairman of Street Committee. 

E. N. Sioan, ' 
30-2 eS Hows, bstreet Committee, 


structing training walls in the Savannah 
River, Ga. Attention is invited to Acts of 
Congress, approved Feb. 26, 1885, and Feb. 23, 
1887, Vol. ILL, page 332, and Vol. XXIV, 

414, Statutes at Large. For all necessary 
nformation apply to O. M. CARTER, First 
Lieutenant Corps of Engineers, U.S. A. 40-2t 





S. ENGINEER OFFICE, Rvom 62, Arm 

* Building. New York, Sept. 24, 1 
Sealed proposals in triplicate will be received 
at this office until 1” o'clock noon, on October 
25, 1890, for furnishing materials and construct- 
ing a pile wharf at Sandy Hovk. N. J. The 
attention of bidders is invited to Acts of Cou- 
gress approved Feb. 26, 1885, and Feb. 23, 1887, 

ol. 23, page 332, and Vol. 24, e 414, Statutes 

at Large. For specifications, blank forms and 
all information, a gr the pn dessignee. 
on L. GILLESPIE, Lieut. Col. of neers. 

t 





ORT RILEY. KANSAS, Sept. 25, 1890. 
Sealed proposals in triplicate, subject to 
usual conditions, wi! be received here until 
3 Pp. M., Oct. 25, 1890, and then opened, for the 
construction of a cavalry drill hall 100 x 300 
ft. Separate bids will be received for the com- 
bination truss roof. Plans and _ specifications 
can be seen at this office. The United States 
reserves the right to reject any or all bids. 


ae conaieng proposals should be 
marked “Proposals for Drill Hall,” and ad- 
G E. Pond, Assistant 


| 


Feb. 26, 1885, and Feb. 23, | 


Proposals for Grading, Improving 
and Macadamizing County 
Roads, in the County 
of Richmond. 





Sealed proposals will be received at the 
place of ineeting of the Board of Supervisors 
of Richmond County, N. Y , at the Village 
Hall, Stapleton, S I, until Monday, Oct. 13, 


| at 3 30 P. M.. as follows: 


} 





Ee 


For grading and otherwise improving county 
roads in accordance with maps, profiles and 
specifications on file in the Engineer’s office. 
The quantity of work to be done is as follows: 


TELFORD PAVEMENT. 


Te I, PI i os vacdcccnkes conccs 
No. square yards, pavement.......... 
No, cubic yards, excav ition............. 


297 10 
195,000 
71,000 


REPAIRS TO MACADAMIZED ROADS. 


Teatnl lama NOW av os a svcicccsccceccss 3 8-10) 
No. square yards, repairs ............... 65,000 
| No. cubic yards, broken stone required.. 3,600 


TRAP OR GNEISS BLOCK PAVEMENT. 
Old New York blocks can be used. 


I PIiia ss ccceacccucdvcccess 1 9-10 
No. square yard-, pavement............ 35,250 
No. cubic yards of excavation.......... 7,000 


Plans and specifications and also the condi- 
tions under which said proposals or bids shall 
be received, may be examined at the office of 
William 8. Bacot, Engineer of County Roads, 
Old Village Hall, Stapleton, 8. 1. 

Printed copies of the specifications and con- 
tract and also conditions under which said pro- 
posals or bids shall be received, may be had at 
the office of aforesaid Engineer. 


The right to reject any or all bids for said | 


work is reserved by said Board of Supervisors 


of Richmond County, as may be deemed for | 


the best interests of the County, and notice is 
hereby given that the bids will be publicly 
opened at the meeting of the Board of Super- 
visors, to be held at the time and place above 
given. 


By order of the Board of Supervisors. 


CHARLES M. TODD, 
Dated Sept. 15, 1890. Clerk, pro tem, 
P, O. Address, Tompkinsville, 8. I, 
38-3t 


doing profitable business. 


j}at Large. 


of the good faith of the bidder. 


The Board of Trustees reserve the right to 


reject any or all bids 


Address 
LOCKHART, Recorder, 
Albuquerque, N. M. 


HENKY 


W. KIERSTED, Engineer, 


620 Keith & Perry Building, 


Kansas City, Mo 
40-it. 


For Sale---Water-Works, 


Located in Central New York, ina fine vil 
lage of about 2,000 inhabitants. Supply from 
springs by gravity; everything first class and 
Address 

WATER-WORKS, 
care of ENGINEERING NEWS. 


To Contractors. 


I desire bids for the erection of about 100 
miles of private telegraph line over a rough 
mountain country. For particulars address 

FRANK MATHEWS, 
Chief Engineer K. 1. C. & D. Co., 
Pineville, Ky. 


To Masonry Contractors. 


AMERICUS, Ga., Sept. 16, 1890. 

Bids will be received for the construction of 
four (4) brick piers, with pile foundations, on 
the Savannah, Americus k Montgomery Ry., 
till Oct. 10, 

Apply for plans and specifications to 

.C, WRIGHT, 

38— zt Enur. in Charge. 


} YROPOSALS FOR CONSTRUCTION 

OF RIP RAP FOUNDATION —U. 38. 
Engineer office, Cleveland, O., Sept. 29th, 1890. 
Sealed proposals, in duplicate, will be received 





38-4t 





39-2t 








| at this office until 12 o'clock M. on Thursday, 


the i6th day of October next, at which time 
they will be opened in the presence of bid 
ders, for constructing 450 lineal feet, more or 
less, of rip rap foundation for breakwater at 
Cleveland, Ohio. Allinformation can be ob- 
tained at this office. The United States re- 
serves the right to reject any or al! proposals 
Preference will be given to coaterioke and 
plant of domestic production or manufacture, 
conditions of quality and price (import duties 
included) being equal. The attention of bid- 
ders is invited to the acts of Congress approved 
February 26th, 188, and February Zhe 1887, 
Vol. 23, page 332. and Vol. 24, page 414, Statutes 
Cooper Overman, Major of 

Engineers. 40-21. 


Contract Drawings of the New 
Croton Aqueduct. 


From Croton Dam to Harlem River. 

Plates 1 and z.—Map and profile showing the 
route of the new Croton Aqueduct, location of 
shafts, blow-off and waste weirs, also route of 
the present aqueduct. 

Plate 3.—Sheet No. 11, general form of aque- 
duct at north side of Harlem River. Sheet No. 
of shows beginning of aqueduct at Croton 

tiver. 
| Plate 4.—Sheets No. 4, 44% and 16 show tun- 
} nel excavation and masonry in various kinds 
| of material. 

Plate 5.—Sheet No. 5, Figs. 1 and 2, also sheet 
No. 6, show aqueduct under pressure in rock 
tunnel. Sheet No. 64% shows aqueduct where 
it is in rock tunnel. 

Plate 6.—Sheets Nos. 7 and 74, general form 
of aqueduct in rock tunnel. 

Plate 7.—Sheets Nos. 8, 844 and 8%, aqueduct 
without masonry, except floor. sheet No. 2h, 

| aqueduct in earth and rock, water pressure 
overhead. 

Plate 8.—Sheets Nos. 9 and 9%, tunnel exca 
vation and meaneney, 

Plate 9.—Sheets Nos. i7, 18 and 20, aqueduct 
in rock tunnel. Sheets No. 19, Fig. 1, aqueduct 
on flooring. Fig. 2, on piles, 

Plate 10.—Sheet No. 21, aqueduct in compact 
and loose rock. Sheets Nos. 22 and 23, aque- 

|ductin earth. Sheet No. 24, aqueduct in tan- 
| nel requiring support. 
late 11. Sheet No. 13, shaft for aqueduct 
under pressure, south of Yonkers. 

Plate 12.—Sheet No. 14, shaft for aqueduct 
under pressure, south of Yonkers. 

Plate 13.—Sheet No. 15, masonry for shafts, 
aqueduct not under pressure. 

Plate 14.—Sheet No. 31, blow-off and waste 
weir, to be built at South Yonkers. 

Plate 15.—Sheet No. 28, blow-off and waste 
weir at Ashford on Saw Mill River. 

Plate 16.- Sheet No. 26, blow-off and waste 

| weir at Pocantico River. 

Also, table of bids and prices. 

This Volume of Drawings was prepared and 

gees by the Chief Draughtsman of the 
New Croton Commission in 1 They are pho; 
tographic reproductions of the working draw- 
ings, reduced to a page 9 inches by 12 inches, 
each sheet being signed by the Chief Engineer, 
| B 8. Church. 
| Wehave still a few copies left which we offer 
;at ‘Fwenty-Five Cents per volume (the 
o 1 price being $2.00), in order to clear our 
shelves. To _ engineers, contractors and 
draughtsmen they are worth many times the 
price. Wewill not hold them very long, so 
address without delay 

Engineering News Publishing Ce 
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KEROSENE 
OIL. 


Obtainable 


Everywhere. 


“WELLS 
LIGHTS” 


Are in use on the follow- 
ing Railroads: 


Pennsylvania, 

Lehigh Valley, 

Erie, 

West Shore, 

Del., Lack. & West., 

Norfolk & Western, 

Atlantic Coast Line, 

N. Y., Prov. & Bost., 

W.N. Y. & Penn., 

Michigan Central, 

Union Pacific, 

Southern Pacific, 
And 40 others. 


ALSO USED BY 


Moffett, 
Clarke; 
Washburne, 
Washburne; 
Carkin, Stickney 
Crane; 
Cc. H. & F. T. Dunbar; 
Ryan & McDonald; 
Prentice Brown Stone 
Co.: 
Drake & Stratton; 
Union Bridge Co.; 
Berlin Bridge Co., 
And many others. 


Hodgins 
Shaler 


& 


ENGINEERING NEWS NEWS _ 


S LICHT 


a 2 WALLWORK & WELLS’ PATENTS. (Osx) 


ESPECIALLY sourrea| 


FOR 


CONTRACTORS 
MGHT-WORK. 


800 and 2,000 CANDLE POWER 


REQUIRES NO ENGINE OR 
AIR COMPRESSOR to 
drive it as “others do.”’ 


Tithe. 


(Copy.) 
SAVANNAH, AMERICUS & MONTGOMERY 
RAILWAY. 
OFFICE OF THE CHIEF ENGINEER, ) 
AMERICUS, Ga., Aug. 8. 1890. 
R. E. HARDAWAY, Chief Engineer. 
Messrs. Keegan & Halpin, 46 Wa: hington 

Street, New York City: 

EEAR Stirs: I used four of your lights for 
steam shovel work at night some time since 
and they gave entire satisfaction. 

Yours very truly 
B. E. HARDAWAY, C.E. 
(Copy.) 
West VIRGINIA IMPROVEMESXT Co. 
WeEsToN, W. Va., June 24, 1890. 
Messrs. Keegan & Halpin, 46 Washington 

Street, New York: 

GENTLEMEN: Replying to your favor of 
21st inst., the light you sent us has thus 
far given satisfaction, and I can see no 
chance for improvement in it. 

Yours truly, 
A, FICKINGER, Ch. Eng, 


WRITE FOR CIRCULAR. 


NEW HAND PATTERN WELLS LIGHT. 
500 Candles, } gall. per hour. 


KEEGAN & HALPIN 


44 and 46 WASHINGTON STREET NEW YORK. 


| 


SITUATIONS VACANT. 


be NTED.—A thorough, good and energetic 
bridge erection foreman to erect the following 
spans. 13 spans ot 98 ft.; 2 i. of 148 ft., 1 draw 
span 238 ft,, and 1 span ‘of 63 ft.; all pin connected 
Address, 


and through spans. 
& J, Brown Mfg. Co., 


the G. Relleville, Ontario, 
Cc leiies eee 89-2t 


WANTED.—A first-class draughtsman for bridges 
and roois; must be thoroughly experienced in de- 
tails, strains and estimating; good salary paid to 
good man; no other need apply. Also, a good 
junior draughtsman, with at least one year’s ex- 
perience at bridge work, who is clever with his 
vn. Address, with references, to “* BRIDGE 
VORKS,” care of Engineering News, 39-4 


WANTED.—0n Illinois River improvement, an 
engineer to direct pile driving, dredging, and lock 
and dam construction, Salary, $125 a month and 
found, Address W. M, CHILDS. Asst, Engineer, 
Versailles, Ill, Please state qualifications, 40-2t 


MISCELLANEOUS. 


WANTED.—To sell back voiumes of London 
Engineering. Have also number of odd numbers, 
loose, and several indexes for sale. State dates of 
what’ you need and price you will pay, Address 

“F, A. P.,” Engineering News, New York, 89-2t 


WANTED.—6. J. Baer, New Russell House, 
Key West, Fla,, wants the names of some firms 
that are manufacturing vitrified paving brick 
somewhere on a stream or sea coast from where 
they could be loaded direct for Key West. 


WANTED.— Copies of Engineering News of 
Sept. 7 and 28, 1889, Will pay 12 cts, apiece for 
them, Address ‘“‘ JAPAN,” care Engineering 
News, 

WANTED.—<A Blake stone crusher, 9 x 15, in 
good condition, State lowest cash price, CHAS, 
A, ROONEY, 176 Railroad Ave,, Paterson, N, J 

40-2t 


with references, 


Portland cement, deliv- 
ered on boat at New Orleans about Nov, 15, Ten- 
sile strength, 300 Ibs, one day in air, six days 
under water, McCORMICK & O’MEARA, 904 
Olive St., St, Louis, Mo, 40- 


Dredging Contractors. 

Most, if edgir Ib wonité patents, whether 
endless-chain or suction, depend for success on 
parts not covered bs these patents, but fully 
covered by mine. I have suits pending against 
many of these, with more to follow. Parties 
who infringe my patents are seeking to sel] 
their subordinate patents and infringing ma- 
chines before judgment can be had. I caution 
all carefully to examine patents and to consult 
expert patent attorneys as to scope and valid- 
ity before buying, using or building new ma- 
chines, as I shall avail myself of all the re 
sources of the law in protection of my rights. 

A. B. BOWERS, Engineer. 
Contractor for Dredging, Filling, Etc. 

17 Cortlandt St , New York; 175 Dearborn St., 
Room 70, Chicago; Room 7, No. 137 Mont. St., 
San Francisco; 344 D St..N. W., Room 3 and 
i, Washington, D. C. 


STOW FLEXIBLE SHAFT CO., Limited 


[= 2220 Pennsylvania 
: Avenue, 
Philaielphia, Pa., 


Manufacturers of 


Portable Drilling, Tap- 
ping. Reaming and Bor- 
toe Machines. Also Tools 
for Emery Wheel, Grinding. 
Metal and Wood Polishing, 
Cattle Brushing, and Clip- 
ping, etc. Gen’l European 
Agents: 


Bolling & 
Lowe. 


Lawrence 
_ PountneyHill 


LONDOW ENS- 


Technical 


WANTED.—2,000 bbis. 


An Encyclopedia of Useful 


Knowledge, 


A Great Labor, Time & Money Saver for Practical Men 


JUST RBADY. 
Price $2.00. 


Free of Postage to any Address in the World, 

THE 

|merican [ffechanic 
ST ATE AT 


English and 


An Every-Day Hanp-Book For THE Work- 
suor AND THE Factory, 

Containing several thousand Receipts, Rules and 
Tables indispensable to the Mechanic, the Artisan and 
the Manufacturer, By B. Frenk Van C leve, A New, 
Revised, Enlarged and Improved Edition, Edited by 
Emory Edwards, M E., Autbor of “The Practical 
Steam E ngineer ’s Guide, *» “A Catechism of the Marine 
Steam Engine,” ete., ete. Illustrated by 85 engravings, 
One volume, 500 pages, 12mo,, closely printed; the 
matter covering an extremely wide range of useful 
technical information for ali classes of mechanics and 
other practical men, 
4a Price $2.00, free of postage to any address 
in the world. 
4a A circular of 24 pages, showing the full 
Table of et fee of t ¢ oceans book will be 
sent free a ree of postage to any one in any 
part of the world who will furnish us with his 
address. 

HENRY CAREY BAIRD & CO., 
InpusrRiaL Pus.isuers, Booxseriers & IMPORTERS , 


810 Walnut St. Philadelohia, Ps. U. 8. A. 


——— 


50 Cts. WANTS. 


Cards of not more than one-hal 
will be inserted in this colum 
time for 50 cents. 


50 Cts 
f inch 
m one 


SITUATIONS WANTED. 


WANTED.—An engineer who expects so; 
finish his present engagement desires positi ' 
location, construction or maintenance of \ 
Twenty years experience; 40 years old, Address 
C, E., Engineering News. ae 

WANTED.—Engineer, Draughtsman and Sop. 
veyor desires a change of position (reasons giv) 
Have had charge of a field and office fore. } 
perience on railroad, city, sewer, hydraulic ' 
neering, cable road work in detail, steam bi 
engine plant and structural iron de sign, St 
ing, topographical and mechanical dray; 
Particulars given, Will ae only su 
tion as can fill satisfactory. Address F,, 
118th street, New York © ity. 


208 Rast 


WANTED.—To Capitaists and Ixvestops 
A civil engineer of experience in the loca: 
construction, equipment, and operation of 
ways wants an engagement with capitalis 
developing NEW RAILWAY LINES, Wil! { 
first-class references, Address R, W., 
Engineering News, 


WANTED.—An engineer of twenty years 
perience in charge of railroad work, both j 
construction and operating potas nts, w 
open to an engagement shortly, Address “Y 
office Engineering News, 39-3t 


WANTED.—A civil engineer of 10 years’ ex 
perience on work of various description de 
anengagement, Resident engineer on canal lend 
factory construction in the Southern States: also 
in charge of party on city work, ete, Address 
“ENGINEER,” 128 North Los Angeles St,, Los 
Angeles, Cal, ; 39-3 


WANTED.—A young graduate in civil eng 
ing desires field work on railroad or water works 
in any healthy locality, Address © WORK,’ 
care Engineering News, 4-11 


WANTED.—A gentleman with large e aoetion Py 
manufacturing and water-works superinte: 
in New York, wishes to correspond with pe 
or contrac ting firm needing the services of 1 
eral superintendent or manager, Will travel or 
take office, Is a pusher and can handle any work 
Age 47, Can engage after Nov, 1, Al references, 
Address HOV E doit care Raginecring News, 1) 


WANTED—A “practic al and energetic man, 10 
years’ experience in water-works business, wants 
change of position, Good references, W 
gladly confer with a concern in need of en 
man, Address HYDRAULIC 
Engineering News, 


Al 
ENGINEER, 
40-3t 


WANTED.— A position by a man having 20 y 
experience in city work, “Thoroughly conversant 
with the construction of macadam and block pave- 
ments, street regulating and grading, sewers, 
ete,, care and maintenance of roads ; also prepara- 
tion of specifications, Address E, BOX, Engineer- 
ing News, 40-3t 

WANTED.—An engagement as surveyor or 
draughtsman, Can survey any shaped ground 
and lay out railroad curves with or without a 
transit. Good and correct work guaranteed, 
Address K,, Box 38, Hamilten, Kans, 40-31 


Wauted---A Railroad Mau, 


A prominent manufacturing company desires to 
secure the services of a thorough business man who is 
now or has been identified in an official capacity with 
some good road, A man having filled the position of 
General Superintendent or General Manager preferred, 
To a satisfactory party with some means an official 
= will be given, Address W. G. & A, 1. 

{wing, Room 38, Montauk Block, Chicago, 8st 


PORTLAND CEMENT PIPE CO., 


MANUFACTURERS OF 


SEWER PIPE, 
PORTLAND CEMENT. 


PORTLAND, MAINE. 
Catalogue Mailed on Application. 


Gix CENTS will buy a Hack Saw Blade 
which will cut iron all day without sharp- 
ening, and on many kinds of work will do as 
mue as $1 worth of files. Twelve cents will 
buy a butcher's saw blade which will cut bone 
four weeks without filing. Both kinds are 
tem by a secret process which enables 
them to do five times as much work as ary 
others in use. All saws marked with a star 
and bearing our name are fully warranted 
wherever bought. For sale by all hardware 
and supply dealers in this country and Europe. 


Miller's Falls Comoanv, 


93 READE ST., NEW YORK. 


E. D. EstrapA. E. H. Kenyon. J. H. Gray. 
ESTRADA, KENYON & CRAY, 


INSPECTORS OF IRON & STEEL, 


13 MeCANCE BLOCK, 
PITTSBURGH, PA. 


Tables for Estimating the on of Lay- 
ing Cast Iron Water ipe, By Edmund 
B. Weston, Engineer in Charge of Water 
De it, rovidence, R. I. Price, 
50 cents, Published and for = by En- 


gineering News Publishing Co. 





